37851-923 



SEQUENCE LISTING 

<110> Gantier, Rene 
Guyon, Thierry 
5 Hugo , Cruz Ramos 

Vega, Manuel 
Drittanti, Lila 

<12 0> Rational Directed Protein Evolution Using Two Dimensional 
10 Rational Mutagenesis Scanning 

<130> 38751-923 

<140> Not Yet Assigned 
1 5 <141> Herewith 

<150> 60/457,063 
<151> 21-MAR-2003 

20 <150> 60/410,258 
<151> 09-SEP-2002 

<160> 501 

<170> FastSEQ for Windows Version 4.0 

25 

<210> 1 
<211> 165 
<212> PRT 

<213> Homo sapiens 

30 



<400> 1 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 






5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


35 








20 








25 










30 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










40 


Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 










85 










90 










95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


45 






100 








105 










110 








Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


50 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 




Leu 


Arg 


Ser 


Lys 


Glu 

























165 



55 <210> 2 

<211> 165 

<212> PRT 

<213> Artificial Sequence 

60 <220> 

<223> D2A Mutant IFN-alpha 2b 

<400> 2 

Cys Ala Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
65 1 5 10 15 
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Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 








25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 




35 








40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 






85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 






100 








105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 




115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


130 










135 










140 










Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 








150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 3 

<211> 165 

<212> PRT 

25 <213> Artificial Sequence 



<220> 

<223> P4A Mutant IFN-alpha 2b 
30 <400> 3 

Cys Asp Leu Ala Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

35 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
40 65 70 ~ 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 HO 

45 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
50 145 150 155 160 

Leu Arg Ser Lys Glu 
165 



<210> 4 
55 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

60 <223> Q5A Mutant IFN-alpha 2b 



<400> 4 

Cys Asp Leu Pro Ala Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

65 Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
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20 










25 










30 








Arg His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 










Lys Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


5 


50 










55 










60 












Asn Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 








70 










75 










80 




Leu Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 


10 








85 










90 










95 




Ala Cys 


Val 


He 


Gin 


Gly Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Ara 

ZD 


He 


Thr 


Leu 






115 










120 










125 








15 


Tyr Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Ara 

* ZD 


130 










135 










140 












Ala Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 




Leu Arg 


Ser 


Lys 


Glu 
































165 
























20 


































<210> 5 
































<211> 165 






























<212> PRT 




























25 


<213> Artificial Sequence 






















<220> 
































<223> T6A Mutant IFN-alpha 2b 


















30 


<400> 5 






























Cys Asp 


Leu 


Pro 


Gin 


Ala 


His 


Ser 


Leu 


Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 




1 






5 










10 










15 






Leu Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 






35 


Arg His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 




35 










40 










45 










Lys Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




5 0 










55 










60 












Asn Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


40 


65 








70 










75 










80 


Leu Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 










95 






Ala Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






45 


Glu Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 




115 










120 










125 










Tyr Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arq 

ZD 




13 0 










135 










140 












Ala Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


50 


145 








150 










155 










160 


Leu Arg 


Ser 


Lys 


Glu 
































165 


























<210> 6 






























55 


<211> 165 




























<212> PRT 






























<213> Artificial 


. Sequence 






















<220> 






























60 


<223> H7A Mutant 


. IFN-alpha 2b 


















































<400> 6 
































Cys Asp 


Leu 


Pro 


Gin 


Thr 


Ala 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 






5 










10 










15 




65 


Leu Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 






20 










25 








30 
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Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Glu 


Glu 


Phe 


Gly 


Asn 
45 


Gin 


Phe 


Gin 


Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























10 



15 



20 <210> 7 

<211> 165 

<212> PRT 

<213> Artificial Sequence 

25 <220> 

<223> S8A Mutant IFN-alpha 2b 



30 



35 



40 



45 



50 

<210> 8 

<211> 165 

<212> PRT 

55 <213> Artificial Sequence 

<220> 

<223> L9A Mutant IFN-alpha 2b 
60 <400> 8 

Cys Asp Leu Pro Gin Thr His Ser Ala Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

65 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 



<400> 7 






























Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ala 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 








15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 
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35 










40 










45 










Lys Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 












Asn Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


5 


65 








70 










75 










80 




Leu Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 










95 






Ala Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


10 






100 










105 










110 






Glu Asp 


Ser 


He 


Leu 


Ala 


Val 


Arq 


Lys 


Tyr 


Phe 


Gin 


Arq 


He 


Thr 


Leu 






115 










120 










125 










Tyr Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 










15 


Ala Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 








150 










155 










160 




Leu Arg 


Ser 


Lys 


Glu 
































165 


























<210> 9 






























20 


<211> 165 






























<212> PRT 






























<213> Artificial Sequence 




















25 


<220> 






























<223> G10A Mutant IFN-alpha 


2b 




















<400> 9 
































Cys Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Ala 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


30 


1 






5 










10 










15 




Leu Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 








Arg His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 








35 


Lys Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


50 










55 










60 












Asn Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 








70 










75 










80 




Leu Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 


40 








85 










90 










95 




Ala Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 








45 


Tyr Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


13 0 










135 










140 










Ala Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 




Leu Arg 


Ser 


Lys 


Glu 
































165 
























50 


































<210> 10 






























<211> 165 






























<212> PRT 




























55 


<213> Artificial Sequence 






















<220> 
































<223> SUA Mutant IFN-alpha 


2b 


















60 


<400> 10 




























Cys Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly Ala 


Arg 


Arg 


Thr 


Leu 


Met 




1 






5 










10 










15 






Leu Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 






65 


Arg His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 




35 










40 








45 
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Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 

55 


Leu 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 




65 










70 






5 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 




Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


10 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 






115 










120 




Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 




145 










150 






15 


Leu 


Arg 


Ser 


Lys 


Glu 
165 









<210> 11 
<211> 165 
20 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> R12A Mutant IFN-alpha 2b 

25 



<400> 11 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 




1 








5 










Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


30 








20 








Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


35 


50 










55 




Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


40 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 






100 










Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


45 




130 










135 




Ala 
145 


Glu 


He 


Met 


Arg 


Ser 
150 


Phe 


Ser 




Leu 


Arg 


Ser 


Lys 


Glu 









165 



50 <210> 12 

<211> 165 

<212> PRT 

<213> Artificial Sequence 

55 <220> 

<223> R13A Mutant IFN-alpha 2b 

<400> 12 

Cys Asp Leu Pro Gin Thr His Ser 

60 l 5 

Leu Leu Ala Gin Met Arg Arg He 
20 

Arg His Asp Phe Gly Phe Pro Gin 
35 40 
65 Lys Ala Glu Thr He Pro Val Leu 



His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 






Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



Leu 


Gly 


Ser 


Ala 


Arg 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 








60 










Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 






75 










80 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 




90 










95 




Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 






Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 










125 








Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 








140 










Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 






155 










160 



Leu 


Gly 


Ser 


Arg 


Ala 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 
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50 55 60 



Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























15 165 



<210> 13 
<211> 165 
<212> PRT 
20 <213> Artificial Sequence 

<220> 

<223> T14A Mutant IFN-alpha 2b 
25 <400> 13 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Ala Leu Met 

15 10 ~ 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

30 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
35 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

40 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
45 145 150 155 160 

Leu Arg Ser Lys Glu 
165 



<210> 14 

50 <211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

55 <223> L15A Mutant IFN-alpha 2b 



<400> 14 

Cys Asp Leu Pro Gin Thr His Ser 
1 5 
60 Leu Leu Ala Gin Met Arg Arg He 
20 

Arg His Asp Phe Gly Phe Pro Gin 

35 40 
Lys Ala Glu Thr He Pro Val Leu 
65 50 55 



Leu Gly Ser Arg Arg Thr Ala Met 

10 15 
Ser Leu Phe Ser Cys Leu Lys Asp 
25 ' 30 

Glu Glu Phe Gly Asn Gin Phe Gin 
45 

His Glu Met He Gin Gin He Phe 
60 
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10 



15 



20 



55 



Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 








80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 15 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> M16A Mutant IFN-alpha 2b 



<400> 15 

25 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Ala 
1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 

2 0 25 3 0 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
30 35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 " 80 

35 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
40 115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

13 0 135 " 14 0 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

45 Leu Arg Ser Lys Glu 

165 

<210> 16 
<211> 165 
50 <212> PRT 

<213> Artificial Sequence 



<220> 

<223> L17A Mutant IFN-alpha 2b 



<400> 16 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Ala Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
60 20 ~~ 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

65 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
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65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
5 100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 ~ 140 

10 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

15 <210> 17 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

20 <220> 

<223> Q20A Mutant IFN-alpha 2b 

<400> 17 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
25 1 5 10 ~ ' 15 

Leu Leu Ala Ala Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 1 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

30 Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
35 85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

40 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
45 165 

<210> 18 
<211> 165 
<212> PRT 
50 <213> Artificial Sequence 

<220> 

<223> R23A Mutant IFN-alpha 2b 
55 <400> 18 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Ala He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

60 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 65 70 75 80 
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Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 








85 










90 










95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






5 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 

Glu 
165 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


10 


145 
Leu 


Arg 


Ser 


Lys 


150 










155 










160 



<210> 19 

15 <211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

20 <223> I24A Mutant IFN-alpha 2b 



<400> 19 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 




1 






5 










10 










15 




25 


Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


Ala 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


30 


50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 








85 










90 










95 




35 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


40 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


130 










135 










140 












Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 




Leu 


Arg 


Ser 


Lys 


Glu 
165 

























45 



<210> 20 

<211> 165 

<212> PRT 

<213> Artificial Sequence 

50 

<220> 

<223> S25A Mutant IFN-alpha 2b 



<400> 20 



55 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly Ser Arg Arg 


Thr 


Leu 


Met 




1 








5 










10 








15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ala 
25 


Leu 


Phe 


Ser Cys 


Leu 
30 


Lys 


Asp 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 


60 




35 










40 








45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He Gin 


Gin 


He 


Phe 




50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp Asp 


Glu 


Thr 


Leu 




65 










70 










75 








80 


65 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu Asn 


Asp 


Leu 


Glu 
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85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
5 115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

1 0 Leu Arg Ser Lys Glu 

165 

<210> 21 
<211> 165 
1 5 <212> PRT 

<213> Artificial Sequence 



20 



<220> 

<223> L26A Mutant IFN-alpha 2b 



<400> 21 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Ala Phe Ser Cys Leu Lys Asp 
25 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

30 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 " 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
35 100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

40 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

45 <210> 22 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

50 <220> 

<223> S28A Mutant IFN-alpha 2b 

<400> 22 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
55 1 5 10 ~ 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ala Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

DO Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
65 85 90 95 
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Ala Cys Val He 
100 

Glu Asp Ser He 
115 

Tyr Leu Lys Glu 
130 

Ala Glu He Met 
145 

Leu Arg Ser Lys 



Gin Gly Val Gly 

Leu Ala Val Arg 
120 

Lys Lys Tyr Ser 
135 

Arg Ser Phe Ser 
150 

Glu 
165 



Val Thr Glu Thr 
105 

Lys Tyr Phe Gin 

Pro Cys Ala Trp 
140 

Leu Ser Thr Asn 
155 



Pro Leu Met Lys 
110 

Arg He Thr Leu 
125 

Glu Val Val Arg 

Leu Gin Glu Ser 
160 



<210> 23 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> C29A Mutant IFN-alpha 2b 



<400> 23 
Cys Asp Leu Pro 
1 

Leu Leu Ala Gin 
20 

Arg His Asp Phe 
35 

Lys Ala Glu Thr 
50 

Asn Leu Phe Ser 
65 

Leu Asp Lys Phe 

Ala Cys Val He 
100 

Glu Asp Ser He 
115 

Tyr Leu Lys Glu 
130 

Ala Glu He Met 
145 

Leu Arg Ser Lys 



Gin 


Thr 


His 


Ser 


5 








Met 


Arg 


Arg 


He 


Gly 


Phe 


Pro 


Gin 








40 


He 


Pro 


Val 


Leu 






55 




Thr 


Lys 


Asp 


Ser 




70 






Tyr 


Thr 


Glu 


Leu 


85 








Gin 


Gly 


Val 


Gly 


Leu 


Ala 


Val 


Arg 








120 


Lys 


Lys 


Tyr 


Ser 






135 




Arg 


Ser 


Phe 


Ser 




150 






Glu 








165 









Leu Gly Ser Arg 
10 

Ser Leu Phe Ser 
25 

Glu Glu Phe Gly 

His Glu Met He 
60 

Ser Ala Ala Trp 
75 

Tyr Gin Gin Leu 
90 

Val Thr Glu Thr 
105 

Lys Tyr Phe Gin 

Pro Cys Ala Trp 
140 

Leu Ser Thr Asn 
155 



Arg Thr Leu Met 
15 

Ala Leu Lys Asp 
3 0 

Asn Gin Phe Gin 
45 

Gin Gin He Phe 

Asp Glu Thr Leu 
80 

Asn Asp Leu Glu 
95 

Pro Leu Met Lys 
110 

Arg He Thr Leu 
125 

Glu Val Val Arg 

Leu Gin Glu Ser 
160 



<210> 24 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> L30A Mutant IFN-alpha 2b 



<400> 24 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 








15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Ala 


Lys 


Asp 








20 










25 










30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 
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100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 25 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> K31A Mutant IFN-alpha 2b 



<400> 25 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 






15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Ala 


Asp 








20 










25 








30 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 








45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 26 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D32A Mutant IFN-alpha 2b 



<400> 26 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 








15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Ala 








20 










25 








30 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 



100 105 110 



-13- 



37851-923 



Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

5 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

10 <210> 27 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

15 <220> 

<223> R33A Mutant IFN-alpha 2b 

<400> 27 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
20 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Ala His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

25 Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 ' 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
30 85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

35 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
40 165 

<210> 28 
<211> 165 
<212> PRT 
45 <213> Artificial Sequence 

<220> 

<223> D35A Mutant IFN-alpha 2b 
50 <400> 28 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 ~ 30 

55 Arg His Ala Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
60 65 70 75 * 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

65 Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
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115 120 
Tyr Leu Lys Glu Lys Lys Tyr Ser 

130 ' " 135 

Ala Glu He Met Arg Ser Phe Ser 
145 150 
Leu Arg Ser Lys Glu 
165 

<210> 29 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> G3 7A Mutant I FN -alpha 2b 



<400> 29 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 








20 










Arg 


His 


Asp 


Phe 


Ala 


Phe 


Pro 


Gin 






35 










40 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 




50 










55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 










85 








Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 








100 










Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 






115 










120 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 




130 










135 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 









165 



<210> 30 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> P39A Mutant IFN-alpha 2b 



<400> 30 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Ala 


Gin 
40 


Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 











125 








Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 








140 










Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 






155 










160 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 








60 










Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 






75 










80 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 




90 










95 




Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 






Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 










125 








Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 








140 










Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 






155 










160 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 








60 










Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 






75 










80 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 




90 










95 




Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 






Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 










125 









-15- 
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Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

5 Leu Arg Ser Lys Glu 

165 

<210> 31 
<211> 165 
10 <212> PRT 

<213> Artificial Sequence 



15 



<220> 

<223> E41A Mutant IFN-alpha 2b 



<400> 31 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 2 0 2 5 3 0 

Arg His Asp Phe Gly Phe Pro Gin Ala Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

25 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
30 100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

35 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

40 <210> 32 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

45 <220> 

<223> E42A Mutant IFN-alpha 2b 

<400> 32 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
50 1 5 10 ~ 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Ala Phe Gly Asn Gin Phe Gin 
35 40 " 45 

55 Lys Ala Glu Thr lie Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
60 85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

65 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
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130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 33 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> F43A Mutant IFN-alpha 2b 



<400> 33 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Ala 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 








45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 34 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N45A Mutant IFN-alpha 2b 



<400> 34 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 






15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Ala 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 










85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 









-17- 



Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 



<210> 35 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> F47A Mutant IFN-alpha 2b 



<400> 35 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Arg His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 






35 










40 


Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 








100 








Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 
165 









Leu Gly Ser Arg Arg Thr Leu Met 

10 15 
Ser Leu Phe Ser Cys Leu Lys Asp 
25 30 
Glu Glu Phe Gly Asn Gin Ala Gin 
45 

His Glu Met He Gin Gin He Phe 
60 

Ser Ala Ala Trp Asp Glu Thr Leu 

75 80 
Tyr Gin Gin Leu Asn Asp Leu Glu 

90 ~ 95 

Val Thr Glu Thr Pro Leu Met Lys 
105 no 
Lys Tyr Phe Gin Arg He Thr Leu 
125 

Pro Cys Ala Trp Glu Val Val Arg 
14 0 

Leu Ser Thr Asn Leu Gin Glu Ser 
155 160 



<210> 36 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E51A Mutant IFN-alpha 2b 



<400> 36 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 








20 










Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 






35 










40 


Lys 


Ala 


Ala 


Thr 


He 


Pro 


Val 


Leu 




50 










55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 










85 








Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 








100 










Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 






115 










120 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 




130 










135 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 



Leu Gly Ser Arg Arg Thr Leu Met 

10 " 15 

Ser Leu Phe Ser Cys Leu Lys Asp 
25 3 0 

Glu Glu Phe Gly Asn Gin Phe Gin 
45 

His Glu Met He Gin Gin He Phe 
60 

Ser Ala Ala Trp Asp Glu Thr Leu 

75 80 
Tyr Gin Gin Leu Asn Asp Leu Glu 

90 ~ 95 

Val Thr Glu Thr Pro Leu Met Lys 
105 no 
Lys Tyr Phe Gin Arg He Thr Leu 
125 

Pro Cys Ala Trp Glu Val Val Arg 
140 

Leu Ser Thr Asn Leu Gin Glu Ser 
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145 150 
Leu Arg Ser Lys Glu 
165 



155 



160 



<210> 37 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> T52A Mutant IFN-alpha 2b 



<400> 37 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 








15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 








45 








Lys 


Ala 
50 


Glu 


Ala 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 38 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> I53A Mutant IFN-alpha 2b 



<400> 38 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly Ser Arg Arg Thr 


Leu 


Met 


1 








5 










10 








15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys Leu 


Lys 


Asp 








20 










25 








30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 






Lys 


Ala 
50 


Glu 


Thr 


Ala 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp Glu 


Thr 


Leu 


65 










70 










75 




80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 










85 










90 






95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro Leu 


Met 


Lys 








100 










105 








110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg He 
125 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu Val 


Val 


Arg 




130 










135 










140 






Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu Gin 


Glu 


Ser 


145 










150 










155 








160 
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Leu Arg Ser Lys Glu 
165 



<210> 39 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> P54A Mutant IFN-alpha 2b 



<400> 39 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Ala 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Val 
105 


Thr 


Glu 


Thr 


Pro 


Leu 
110 


Met 


Lys 


Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 40 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> V55A Mutant IFN-alpha 2b 



<400> 40 




























Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Ala 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 










Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























-20- 



<211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> L56A Mutant IFN-alpha 2b 



<400> 41 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Ala 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 42 

<211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> H57A Mutant IFN-alpha 2b 



<400> 42 





Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


i 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


Ala 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 








80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 










85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























-21- 



37851-923 



<210> 43 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E58A Mutant IFN-alpha 2b 
<400> 43 

10 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 ~ 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
1 5 35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Ala Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 " 80 

20 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
25 115 120 " 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

30 Leu Arg Ser Lys Glu 

165 

<210> 44 
<211> 165 
35 <212> PRT 

<213> Artificial Sequence 



40 



<220> 

<223> M59A Mutant IFN-alpha 2b 



<400> 44 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
45 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Ala lie Gin Gin lie Phe 
50 55 60 

50 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 " 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
55 100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

60 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

65 <210> 45 



-22- 



37851-923 



<211> 165 
<212> PRT 

<213> Artificial Sequence 

5 <220> 

<223> I60A Mutant IFN-alpha 2b 

<400> 45 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
10 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 * 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

15 Lys Ala Glu Thr lie Pro Val Leu His Glu Met Ala Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
20 85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

25 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
30 165 

<210> 46 

<211> 165 

<212> PRT 

35 <213> Artificial Sequence 

<220> 

<223> I63A Mutant IFN-alpha 2b 
40 <400> 46 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 ~ 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

45 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin Ala Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
50 65 70 75 " 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

55 Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
60 145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 47 
65 <211> 165 



-23- 



<212> PRT 

<213> Artificial Sequence 
<220> 

<223> F64A Mutant IFN-alpha 2b 
<400> 47 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Ala 




50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 










Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























165 



<210> 48 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N65A Mutant IFN-alpha 2b 



<400> 48 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly Ser Arg Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 

20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Ala 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 49 
<211> 165 
<212> PRT 



-24- 



37851-923 



<213> Artificial Sequence 



<220> 

<223> L66A Mutant IFN-alpha 2b 



<400> 49 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 




10 


Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 








35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


15 


50 










55 










60 










Asn 
65 


Ala 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 

75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 












85 










90 










95 




20 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


25 




130 










135 










140 










Ala 
145 
Leu 


Glu 
Arg 


He 
Ser 


Met 
Lys 


Arg 

Glu 
165 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



30 <210> 50 

<211> 165 

<212> PRT 

<213> Artificial Sequence 

35 <220> 

<223> F67A Mutant IFN-alpha 2b 





<400> 50 




























40 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


45 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 




Asn 


Leu 


Ala 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 


50 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 






Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Val 
105 


Thr 


Glu 


Thr 


Pro 


Leu 
110 


Met 


Lys 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


55 






115 










120 










125 








Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 










150 










155 










160 


60 


Leu 


Arg 


Ser 


Lys 


Glu 




























165 

























<210> 51 

<211> 165 

<212> PRT 

65 <213> Artificial 



Sequence 



-25- 



37851-923 



<220> 

<223> T69A Mutant IFN-alpha 2b 





<400> 51 












5 


Cys 
1 


Asp 


Leu 


Pro 


Gin 
5 


Thr 


His 


Ser 




Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


10 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 






35 










40 




Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 




Asn 


Leu 


Phe 


Ser 


Ala 


Lys 


Asp 


Ser 


15 


65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 




Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


20 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 






115 










120 




Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


25 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 
165 









Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 








60 










Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 






75 










80 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 




90 










95 




Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 






Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 










125 








Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 








140 










Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 



155 160 



<210> 52 

<211> 165 

30 <212> PRT 

<213> Artificial Sequence 



35 



<220> 

<22 3> K7 0A Mutant IFN-alpha 2b 



<400> 52 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
40 2 0 25 3 0 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

45 Asn Leu Phe Ser Thr Ala Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 * 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
50 100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 * 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

55 Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

60 <210> 53 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
65 <220> 



-26- 



37851-923 



<223> D71A Mutant IFN-alpha 2b 



<400> 53 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


5 


1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 










20 










25 










30 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


10 






35 










40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 






50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Ala 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 


15 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


C1 1 -i i 

CjlU 


Leu 


Tyr 


Gin 


/Hi „ 

Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 










95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 










100 










105 










110 








Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


20 






115 










ion 


















Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 






130 










135 










140 












Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 










150 










155 










160 


25 


Leu 


Arg 


Ser 


Lys 


Glu 




























165 


























<210> 54 






























<211> 165 




























30 


<212> PRT 




























<213> Artificial Sequence 






















<220> 
































<223> S72A Mutant IFN-alpha 


2b 


















35 


<400> 54 






























Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


40 








20 










25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 








35 










40 








45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 






50 










55 










60 










45 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ala 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 




Leu 


Asp 


L y s 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 












85 










90 










95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


50 








100 










105 










110 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 








115 










120 










125 










Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 






130 










135 










140 










55 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 




Leu 


Arg 


Ser 


Lys 


Glu 


































165 

























<210> 55 

60 <211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

65 <223> W76A Mutant IFN-alpha 2b 



-27- 



<400> 55 












Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 
165 









<210> 56 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D77A Mutant IFN-alpha 2b 



<400> 56 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 








20 








Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 
165 









<210> 57 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E78A Mutant IFN-alpha 2b 
<400> 57 



Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 








60 










Ser 


Ala 


Ala 


Ala 


Asp 


Glu 


Thr 


Leu 






75 










80 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 




90 










95 




Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 




Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 










125 








Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 








140 










Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 






155 










160 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 








60 










Ser 


Ala 


Ala 


Trp 


Ala 


Glu 


Thr 


Leu 






75 










80 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 




90 










95 




Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 




Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 










125 








Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 








140 








Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 



155 160 



-28- 



Cys 
1 


Asp 


Leu 


Pro 


Leu 


Leu 


A±a 










20 


Arg 


His 


Asp 


Phe 






35 




Lys 


Ala 


Glu 


Thr 




50 






Asn 


Leu 


Phe 


Ser 


65 








Leu 


Asp 


Lys 


Phe 


Ala 


Cys 


Val 


He 








100 


Glu 


Asp 


Ser 


He 






115 




Tyr 


Leu 


Lys 


Glu 




130 






Ala 


Glu 


He 


Met 


145 








Leu 


Arg 


Ser 


Lys 



Gin 


Thr 


His 


Ser 


5 








Met 


Arg 


Arg 


He 






Pro 


Gin 








40 


He 


Pro 


Val 


Leu 






55 




Thr 


Lys 


Asp 


Ser 




70 






Tyr 


Thr 


Glu 


Leu 


85 








Gin 


Gly 


Val 


Gly 


Leu 


Ala 


Val 


Arg 








120 


Lys 


Lys 


Tyr 


Ser 






135 




Arg 


Ser 


Phe 


Ser 




150 






Glu 








165 









Leu Gly Ser Arg 
10 

Ser Leu Phe Ser 
25 

Glu Glu Phe Gly 

His Glu Met He 
60 

Ser Ala Ala Trp 
75 

Tyr Gin Gin Leu 
90 

Val Thr Glu Thr 
105 

Lys Tyr Phe Gin 

Pro Cys Ala Trp 
140 

Leu Ser Thr Asn 
155 



Arg Thr Leu Met 
15 

Cys Leu Lys Asp 
30 

Asn Gin Phe Gin 
45 

Gin Gin He Phe 

Asp Ala Thr Leu 
80 

Asn Asp Leu Glu 
95 

Pro Leu Met Lys 
110 

Arg He Thr Leu 
125 

Glu Val Val Arg 

Leu Gin Glu Ser 
160 



<210> 58 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> L81A Mutant IFN-alpha 2b 



<400> 58 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 








20 








Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 




Ala 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 








100 








Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 
165 









Leu Gly Ser Arg Arg Thr Leu Met 

10 15 
Ser Leu Phe Ser Cys Leu Lys Asp 
25 30 
Glu Glu Phe Gly Asn Gin Phe Gin 
45 

His Glu Met He Gin Gin He Phe 
60 

Ser Ala Ala Trp Asp Glu Thr Leu 

75 80 
Tyr Gin Gin Leu Asn Asp Leu Glu 

90 95 
Val Thr Glu Thr Pro Leu Met Lys 
105 no 
Lys Tyr Phe Gin Arg He Thr Leu 
125 

Pro Cys Ala Trp Glu Val Val Arg 
14 0 

Leu Ser Thr Asn Leu Gin Glu Ser 
155 160 



<210> 59 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D82A Mutant IFN-alpha 2b 



<400> 59 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 



-29- 



1 








5 










10 








15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser Cys 


Leu 


Lys 


Asp 




His 




20 










25 








30 


Arg 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Glu 


Glu 


Phe 


Gly Asn 
45 


Gin 


Phe 


Gin 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He Gin 


Gin 


He 


Phe 




50 










55 










60 






Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp Asp 


Glu 


Thr 


Leu 


65 


Ala 








70 










75 






80 


Leu 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu Asn 


Asp 


Leu 


Glu 


Ala 








85 










90 






95 




Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr Pro 


Leu 


Met 


Lys 


Glu 






100 










105 








110 




Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp Glu 


Val 


Val 


Arg 




130 










135 










140 






Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn Leu 


Gin 


Glu 


Ser 


145 










150 










155 








160 


Leu 


Arg 


Ser 


Lys 


Glu 





















165 

<210> 60 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> K83A Mutant IFN-alpha 2b 
<400> 60 

Cys Asp Leu Pro Gin Thr 

1 5 
Leu Leu Ala Gin Met Arg 
2 0 

Arg His Asp Phe Gly Phe 
35 

Lys Ala Glu Thr He Pro 
50 

Asn Leu Phe Ser Thr Lys 
65 70 
Leu Asp Ala Phe Tyr Thr 
85 

Ala Cys Val He Gin Gly 
100 

Glu Asp Ser He Leu Ala 
115 

Tyr Leu Lys Glu Lys Lys 
13 0 

Ala Glu He Met Arg Ser 
145 150 
Leu Arg Ser Lys Glu 
165 

<210> 61 
<211> 165 
<212> PRT 
<213> Artificial Sequence 

<220> 

<223> F84A Mutant IFN-alpha 2b 
<400> 61 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 15 



His Ser Leu Gly Ser 
10 

Arg He Ser Leu Phe 
25 

Pro Gin Glu Glu Phe 
40 

Val Leu His Glu Met 
55 

Asp Ser Ser Ala Ala 
75 

Glu Leu Tyr Gin Gin 
90 

Val Gly Val Thr Glu 
105 

Val Arg Lys Tyr Phe 
120 

Tyr Ser Pro Cys Ala 
135 

Phe Ser Leu Ser Thr 
155 



Arg Arg Thr Leu Met 
15 

Ser Cys Leu Lys Asp 
30 

Gly Asn Gin Phe Gin 
45 

He Gin Gin He Phe 
60 

Trp Asp Glu Thr Leu 
80 

Leu Asn Asp Leu Glu 
95 

Thr Pro Leu Met Lys 
110 

Gin Arg He Thr Leu 
125 

Trp Glu Val Val Arg 
140 

Asn Leu Gin Glu Ser 
160 



-30- 



Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 








45 








Lys 


Ala 
50 


Glu 


Thr 


lie 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Ala 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 62 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Y85A Mutant IFN-alpha 2b 



<400> 62 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 






15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 








30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Ala 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 










85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


Glu 






100 










105 










110 




Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 63 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Y89A Mutant IFN-alpha 2b 
<400> 63 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
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20 25 30 



Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Ala 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























165 



<210> 64 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Q90A Mutant IFN-alpha 2b 



<400> 64 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg Thr 


Leu 


Met 


1 








5 










10 






15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys Leu 


Lys 


Asp 








20 










25 








30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 






Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp Glu 


Thr 


Leu 


65 










70 










75 




80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Ala 


Gin 


Leu 


Asn Asp 


Leu 


Glu 










85 










90 






95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro Leu 


Met 


Lys 








100 










105 








110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg He 
125 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu Val 


Val 


Arg 




130 










135 










140 






Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu Gin 


Glu 


Ser 


145 










150 










155 








160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 























<210> 65 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Q91A Mutant IFN-alpha 2b 
<400> 65 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 " 30 
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Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Glu 


Glu 


Phe 


Gly 


Asn 
45 


Gin 


Phe 


Gin 




Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


5 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 








80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Ala 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


1 n 
I u 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 






130 










135 










140 








Ala 
145 
Leu 


Glu 
Arg 


He 
Ser 


Met 
Lys 


Arg 

Glu 
165 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 


20 


<210> 66 
<211> 165 
<212> PRT 






























<213> Artificial Sequence 




















25 


<220> 
































<223> N93A Mutant IFN-alpha 


2b 




















<400> 66 




























30 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 






15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 










20 










25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


35 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 






80 


40 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Ala 


Asp 


Leu 


Glu 










85 










90 








95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 










100 










105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


45 






115 










120 










125 








Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 










150 










155 










160 




Leu 


Arg 


Ser 


Lys 


Glu 




























165 


























<210> 67 






























<211> 165 




























55 


<212> PRT 




























<213> Artificial Sequence 






















<220> 
































<223> D94A Mutant IFN-alpha 


2b 


















60 


<400> 67 






























Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


65 








20 










25 










30 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 
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35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
5 65 70 75 " ^ 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Ala Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

10 Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
15 145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 68 
20 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

25 <223> C98A Mutant IFN-alpha 2b 
<400> 68 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

30 Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met He Gin Gin He Phe 
35 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 " 95 

40 Ala Ala Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
45 130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 



50 



55 



<210> 69 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> V99A Mutant IFN-alpha 2b 



<400> 69 

60 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 

20 ~ 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
65 35 40 45 
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Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 








80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Ala 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 70 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> G104A Mutant IFN-alpha 2b 



<400> 70 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 








45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Ala 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 71 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> L110A Mutant IFN-alpha 2b 
<400> 71 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
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50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Ala 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























10 



15 

<210> 72 
<211> 165 
<212> PRT 
20 <213> Artificial Sequence 

<220> 

<223> S115A Mutant IFN-alpha 2b 
25 <400> 72 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

30 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
35 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
Ars 100 105 110 

40 Glu Asp Ala He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
45 145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 73 
50 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

55 <223> Y122A Mutant IFN-alpha 2b 
<400> 73 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
~~ 1 5 10 15 

50 Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
65 50 55 60 
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Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Ala 


Cys 


Val 


lie 
100 


Gin 


Gly 


Val 


Gly 


Glu 


Asp 


Ser 
115 


lie 


Leu 


Ala 


Val 


Arg 
120 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Ala 


Glu 


lie 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 
165 









<210> 74 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

20 

<220> 

<223> W140A Mutant IFN-alpha 2b 



Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 




Lys 


Ala 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



<400> 74 
25 Cys Asp Leu Pro 
1 

Leu Leu Ala Gin 
20 

Arg His Asp Phe 
30 35 

Lys Ala Glu Thr 
50 

Asn Leu Phe Ser 
65 

35 Leu Asp Lys Phe 

Ala Cys Val He 
100 

Glu Asp Ser He 

40 H5 

Tyr Leu Lys Glu 
13 0 

Ala Glu He Met 
145 

45 Leu Arg Ser Lys 



Gin 


Thr 


His 


Ser 


Leu 


Gly 


5 










10 


Met 


Arg 


Arg 


He 


Ser 


Leu 










25 




Gly 


Phe 


Pro 


Gin 


Glu 


Glu 








40 






He 


Pro 


Val 


Leu 


His 


Glu 






55 








Thr 


Lys 


Asp 


Ser 


Ser 


Ala 




70 










Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


85 










90 


Gin 


Gly 


Val 


Gly 


Val 


Thr 










105 




Leu 


Ala 


Val 


Arg 


Lys 


Tyr 








120 






Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 






135 








Arg 


Ser 


Phe 


Ser 


Leu 


Ser 




150 











Glu 



165 



Ser 


Arg 


Arg 


Thr 


Leu 


Met 










15 




Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








30 






Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






45 








Met 


He 


Gin 


Gin 


He 


Phe 




60 










Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


75 










80 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










95 




Glu 


Thr 


Pro 


Leu 


Met 


Lys 








110 






Phe 


Gin 


Arg 


He 


Thr 


Leu 






125 








Ala 


Ala 


Glu 


Val 


Val 


Arg 




140 








Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


155 










160 



<210> 75 
<211> 165 
50 <212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> E146A Mutant IFN-alpha 2b 

55 



<400> 75 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 



-37- 
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65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
5 100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

10 Ala Ala lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

15 <210> 76 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

20 <220> 

<223> L3V Mutant IFN-alpha 2b 

<400> 76 

Cys Asp Val Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
25 1 5 10 ~ ^ 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

30 Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
35 85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

40 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
45 165 

<210> 77 

<211> 165 

<212> PRT 

50 <213> Artificial Sequence 

<220> 

<223> R12H Mutant IFN-alpha 2b 
55 <400> 77 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser His Arg Thr Leu Met 

15 10 ' 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

60 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 65 70 75 ^ 80 
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Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 
165 









Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 






Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



<210> 78 
15 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

20 <223> R13H Mutant IFN-alpha 2b 





<400> 78 














Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


25 


1 








5 








Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 




Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


30 


50 










55 






Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 




65 










70 








Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


35 










85 








Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


40 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 




130 










135 






Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 




145 










150 








Leu 


Arg 


Ser 


Lys 


Glu 
165 









45 



<210> 79 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

50 

<220> 

<223> M16V Mutant IFN-alpha 2b 



Leu 


Gly 
10 


Ser 


Arg 


His 


Thr 


Leu 
15 


Met 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 
45 


Gin 


Phe 


Gin 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 






Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



<400> 79 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Val 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 
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85 90 95 





/\ia LyS Vdl 


lie 


vjj x n 


biy 


Val 


\j ±y 


Vdl 


i nr 


bill 


i nr 


Pro 


Leu 


riec 


Lys 






100 










105 










110 








Glu Asp Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


5 


115 










120 










125 










Tyr Leu Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 








135 






















Ala Glu lie 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


10 


145 






150 










155 










160 


Leu Arg Ser 


Lys 


Glu 






























165 


























<210> 80 




























15 


<211> 165 




























<212> PRT 






























<213> Artificial Sequence 






















<220> 






























<223> M16I Mutant IFN-alpha 


2b 


















20 
































<400> 80 






























Cys Asp Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


He 




1 




5 










10 










15 




25 


Leu Leu Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 




20 










25 








30 




Arg His Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 




35 










40 










45 










Lys Ala Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


30 


50 








55 










60 










Asn Leu Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 






70 










75 










80 




Leu Asp Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 








85 










90 










95 




35 


Ala Cys Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 




100 










105 










110 






Glu Asp Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 




115 










120 










125 










Tyr Leu Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


40 


13 0 








135 










140 










Ala Glu He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 






150 










155 










160 




Leu Arg Ser 


Lys 


Glu 






























165 
























45 


<210> 81 






























<211> 165 






























<212> PRT 






























<213> Artificial Sequence 




















50 


<220> 






























<223> R22H Mutant IFN-alpha 


2b 




















<400> 81 




























55 


Cys Asp Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 




5 










10 










15 






Leu Leu Ala 


Gin 


Met 


His 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 






20 










25 










30 






Arg His Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


60 


35 










40 










45 








Lys Ala Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 








55 










60 












Asn Leu Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 






70 










75 










80 


65 


Leu Asp Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 






85 










90 










95 





-40- 



Ala Cys Val He Gin 
100 

Glu Asp Ser He Leu 
115 

Tyr Leu Lys Glu Lys 
130 

Ala Glu He Met Arg 
14 5 

Leu Arg Ser Lys Glu 
165 



Gly Val Gly Val Thr Glu 
105 

Ala Val Arg Lys Tyr Phe 
12 0 

Lys Tyr Ser Pro Cys Ala 
135 

Ser Phe Ser Leu Ser Thr 
150 155 



Thr Pro Leu Met Lys 
110 

Gin Arg He Thr Leu 
125 

Trp Glu Val Val Arg 
14 0 

Asn Leu Gin Glu Ser 
160 



<210> 82 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> F27I Mutant IFN-alpha 2b 



<400> 82 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 








20 








Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 








100 








Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 
165 









Leu Gly Ser Arg Arg Thr Leu Met 

10 15 
Ser Leu He Ser Cys Leu Lys Asp 
25 30 
Glu Glu Phe Gly Asn Gin Phe Gin 
45 

His Glu Met He Gin Gin He Phe 
60 

Ser Ala Ala Trp Asp Glu Thr Leu 

75 80 
Tyr Gin Gin Leu Asn Asp Leu Glu 

90 95 
Val Thr Glu Thr Pro Leu Met Lys 
105 no 
Lys Tyr Phe Gin Arg He Thr Leu 
125 

Pro Cys Ala Trp Glu Val Val Arg 
14 0 

Leu Ser Thr Asn Leu Gin Glu Ser 
155 160 



<210> 83 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> F27V Mutant IFN-alpha 2b 



<400> 83 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 








15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Val 


Ser 


Cys 


Leu 


Lys 


Asp 




His 




20 










25 










30 


Arg 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 








45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 
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110 

Gin Arg He Thr Leu 
125 

Trp Glu Val Val Arg 
140 

Asn Leu Gin Glu Ser 
160 



10 

<210> 84 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

15 

<220> 

<223> L30I Mutant IFN-alpha 2b 



100 

Glu Asp Ser He Leu 
115 

Tyr Leu Lys Glu Lys 
5 130 

Ala Glu He Met Arg 
145 

Leu Arg Ser Lys Glu 
165 



105 

Ala Val Arg Lys Tyr Phe 
120 

Lys Tyr Ser Pro Cys Ala 
135 

Ser Phe Ser Leu Ser Thr 
150 155 





<400> 84 




























20 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 






5 










10 










15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


He 
30 


Lys 


Asp 


25 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 




35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 


30 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 


35 




115 










120 










125 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 


40 


Leu 


Arg 


Ser 


Lys 


Glu 

























165 



<210> 85 
<211> 165 
45 <212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> K31Q Mutant IFN-alpha 2b 

50 

<400> 85 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 






5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Gin 


Asp 








20 










25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 




35 










40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 



65 * ioo " 105 no 
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Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 








150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























165 



10 <210> 86 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

15 <220> 

<223> R33H Mutant IFN-alpha 2b 



<400> 86 

Cys Asp Leu Pro 

20 l 

Leu Leu Ala Gin 
20 

His His Asp Phe 

35 

25 Lys Ala Glu Thr 

50 

Asn Leu Phe Ser 
65 

Leu Asp Lys Phe 

30 

Ala Cys Val He 
100 

Glu Asp Ser He 
115 

35 Tyr Leu Lys Glu 
130 

Ala Glu He Met 
145 

Leu Arg Ser Lys 

40 



Gin 


Thr 


His 


Ser 


Leu 


Gly 


5 










10 


Met 


Arg 


Arg 


He 


Ser 


Leu 










25 




Gly 


Phe 


Pro 


Gin 


Glu 


Glu 








40 






He 


Pro 


Val 


Leu 


His 


Glu 






55 








Thr 


Lys 


Asp 


Ser 


Ser 


Ala 




70 










Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


85 










90 


Gin 


Gly 


Val 


Gly 


Val 


Thr 










105 




Leu 


Ala 


Val 


Arg 


Lys 


Tyr 








120 






Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 






135 








Arg 


Ser 


Phe 


Ser 


Leu 


Ser 




150 











Glu 



165 



Ser 


Arg 


Arg 


Thr 


Leu 


Met 










15 




Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








30 






Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






45 








Met 


He 


Gin 


Gin 


He 


Phe 




60 










Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


75 










80 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










95 




Glu 


Thr 


Pro 


Leu 


Met 


Lys 








110 






Phe 


Gin 


Arg 


He 


Thr 


Leu 






125 








Ala 


Trp 


Glu 


Val 


Val 


Arg 




140 










Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


155 










160 



<210> 87 

<211> 165 

<212> PRT 

45 <213> Artificial 



Sequence 



<220> 

<223> E41Q Mutant IFN-alpha 2b 
50 <400> 87 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

55 Arg His Asp Phe Gly Phe Pro Gin Gin Glu Phe Gly Asn Gin Phe Gin 
35 ^ 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
60 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

65 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 



-43- 



37851-923 



115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 - " 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
5 145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 88 
10 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

15 <223> E41H Mutant IFN-alpha 2b 
<400> 88 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

20 Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin His Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
25 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 ~ 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 95 

30 Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
35 " 130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 



40 



45 



<210> 89 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E58Q Mutant IFN-alpha 2b 



<400> 89 

50 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
55 35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Gin Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

60 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
65 115 120 125 



-44- 



37851-923 



Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

5 Leu Arg Ser Lys Glu 

16 5 

<210> 90 
<211> 165 
10 <212> PRT 

<213> Artificial Sequence 



15 



<220> 

<223> E58H Mutant IFN-alpha 2b 



<400> 90 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His His Met lie Gin Gin lie Phe 
50 55 60 

25 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
30 100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

35 Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

40 <210> 91 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

45 <220> 

<223> K70T Mutant IFN-alpha 2b 

<400> 91 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
50 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 ' 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

55 Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Thr Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
60 85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

65 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 



-45- 



130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 92 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E78Q Mutant IFN-alpha 2b 



<400> 92 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 






15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 








30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 








45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Gin 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 








95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























165 



<210> 93 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E78H Mutant IFN-alpha 2b 



<400> 93 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly Ser Arg Arg Thr 


Leu 


Met 


1 








5 










10 






15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser Cys Leu 


Lys 


Asp 








20 










25 






30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 








45 






Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He Gin Gin 


He 


Phe 




50 










55 










60 






Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp Asp His 


Thr 


Leu 


65 










70 










75 




80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu Asn Asp 


Leu 


Glu 










85 










90 




95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr Pro Leu 


Met 


Lys 








100 










105 






110 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin Arg He 


Thr 


Leu 






115 










120 








125 






Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp Glu Val 


Val 


Arg 




130 










135 










140 





-46- 



Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 94 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Y89I Mutant IFN-alpha 2b 



<400> 94 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg Thr 


Leu 


Met 


1 








5 










10 




15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys Leu 


Lys 


Asp 








20 










25 








30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 






35 










40 










45 






Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp Glu 


Thr 


Leu 


65 










70 










75 




80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


He 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 










85 










90 






95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro Leu 


Met 


Lys 


Glu 






100 










105 








110 




Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg He 
125 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu Val 


Val 


Arg 




130 










135 










140 






Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu Gin 


Glu 


Ser 


145 










150 










155 








160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 























<210> 95 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E107Q Mutant IFN-alpha 2b 



<400> 95 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 








15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 




His 




20 










25 








30 


Arg 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 






80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 


Ala 








85 










90 








95 




Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Gin 


Thr 


Pro 


Leu 


Met 


Lys 


Glu 






100 










105 










110 




Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 



-47- 



37851-923 



145 150 155 160 

Leu Arg Ser Lys Glu 
165 

5 <210> 96 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

10 <220> 

<223> E107H Mutant IFN-alpha 2b 

<400> 96 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

20 Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 " 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
25 85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr His Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

30 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
35 165 

<210> 97 
<211> 165 
<212> PRT 
40 <213> Artificial Sequence 

<220> 

<223> P109A Mutant IFN-alpha 2b 
45 <400> 97 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

50 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
55 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Ala Leu Met Lys 
100 105 110 

60 Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
65 145 150 155 160 



-48- 



Leu Arg Ser Lys Glu 
165 



<210> 98 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> L110V Mutant IFN-alpha 2b 



<400> 98 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Val 


Met 


Lys 








100 










105 










110 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 99 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> M111I Mutant IFN-alpha 2b 



<400> 99 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


He 


Lys 








100 










105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 






115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 








Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























-49- 



37851-923 



165 

<210> 100 

<211> 165 

5 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> E113Q Mutant IFN-alpha 2b 

1 0 



<400> 100 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 




15 


Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 








Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Glu 


Glu 


Phe 


Gly 


Asn 
45 


Gin 


Phe 


Gin 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


20 




50 










55 










60 










Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


25 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Gin 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


30 




130 










135 










140 










Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 




Leu 


Arg 


Ser 


Lys 


Glu 
165 

























35 <2io> 101 

<211> 165 
<212> PRT 

<213> Artificial Sequence 

40 <220> 

<223> E113H Mutant IFN-alpha 2b 



<400> 101 



45 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg Thr 


Leu 


Met 


1 








5 










10 








15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys Leu 
30 


Lys 


Asp 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 


50 






35 










40 










45 






Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin Gin 


He 


Phe 




50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp Glu 


Thr 


Leu 




65 










70 










75 








80 


55 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 










85 










90 








95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro Leu 


Met 


Lys 










100 










105 








110 








His 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg He 


Thr 


Leu 


60 






115 










120 










125 






Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu Gin 


Glu 


Ser 




145 










150 










155 








160 


65 


Leu 


Arg 


Ser 


Lys 


Glu 




























165 























-50- 



37851-923 



<210> 102 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

5 

<220> 

<223> L117V Mutant IFN-alpha 2b 



<400> 102 



10 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 




1 






5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 










20 








25 










3 0 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 


15 




35 










40 










45 






Phe 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 




50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 


20 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 








85 










90 










95 






Ala 


Cys 


Val 


lie 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu 


Asp 


Ser 


He 


Val 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


25 




115 










120 










125 










Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 












Ala 


Glu 


lie 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 


30 


Leu Arg 


Ser 


Lys 


Glu 

























165 



<210> 103 

<211> 165 

35 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> L117I Mutant IFN-alpha 2b 

40 



<400> 103 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 




1 






5 










10 








15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser Cys 


Leu 


Lys 


Asp 


45 








20 






25 








30 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 








45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He Gin 


Gin 


He 


Phe 




50 










55 










60 








50 


Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 
75 


Trp Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu Asn 


Asp 


Leu 


Glu 








85 










90 








95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr Pro 


Leu 


Met 


Lys 


55 






100 










105 








110 








Glu 


Asp 


Ser 


He 


He 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 






115 










120 








125 










Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp Glu 


Val 


Val 


Arg 




130 








135 










140 








60 


Ala 


Glu 


He 


Met 


Arg 

Glu 
165 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn Leu 


Gin 


Glu 


Ser 


145 
Leu 


Arg 


Ser 


Lys 


150 










155 








160 



65 <210> 104 



-51- 



37851-923 



<211> 165 
<212> PRT 

<213> Artificial Sequence 

5 <220> 

<223> K121Q Mutant IFN-alpha 2b 



<400> 104 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


10 


1 






5 










10 










15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 








15 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 


20 






85 










90 










95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Gin 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 








25 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 












Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 


30 


Leu Arg 


Ser 


Lys 


Glu 
































165 

























<210> 105 

<211> 165 

<212> PRT 

35 <213> Artificial Sequence 

<220> 

<223> K121T Mutant IFN-alpha 2b 



40 <400> 105 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


45 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


50 


65 










70 








75 










80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






55 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Thr 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 
Glu 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


60 


145 
Leu 


Arg 


Ser 


Lys 


150 










155 










160 



165 



<210> 106 
65 <211> 165 

-52- 



37851-923 



<212> PRT 

<213> Artificial Sequence 
<220> 

5 <223> R125H Mutant IFN-alpha 2b 
<400> 106 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 ^ 5 10 15 

10 Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
1 5 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 " 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 95 

20 Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin His He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
25 130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 ~ 150 155 160 

Leu Arg Ser Lys Glu 
165 



30 



35 



<210> 107 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> R125Q Mutant IFN-alpha 2b 



<400> 107 

40 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
45 35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

50 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

8 5 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Gin He Thr Leu 
55 115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 ^ 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

60 Leu Arg Ser Lys Glu 

165 

<210> 108 
<211> 165 
65 <212> PRT 



-53- 



37851-923 



<213> Artificial Sequence 
<220> 

<223> L128V Mutant IFN-alpha 2b 

5 

<400> 108 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
10 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 "* 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

1 5 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
20 100 105 HO 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Val 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 ^ 135 140 

25 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

30 <210> 109 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

35 <220> 

<223> L128I Mutant IFN-alpha 2b 

<400> 109 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
40 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 "40 45 

45 Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
50 85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 HO 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr lie 
115 120 125 

55 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 ^ 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
60 165 

<210> 110 
<211> 165 
<212> PRT 
65 <213> Artificial Sequence 



-54- 



37851-923 



<220> 

<223> K131Q Mutant IFN-alpha 2b 





<400> 110 




























5 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arq 


Arq 


Thr 


Leu 


Met 




1 






5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 




He 


Ser 


Leu 


Phe 


Ser 


Cvs 


Leu 


Lys 


Asp 




















25 










30 








Arg 


His 


Asp 


Phe 


Glv 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


1 0 




35 










40 










45 










Lys 


Ala 


Glu 


± 111 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 


15 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 












85 










90 










95 






Ala 


Cys 


Val 


Tip 
J. J- tr 


m n 


vj -L y 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


20 




115 










120 










125 










Tyr 


Leu 


Gin 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Tm 


Glu 


Val 


Val 


Arg 






130 










135 










140 












Ala 


Glu 


lie 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


25 


145 








150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 


































165 


























<210> 111 






























<211> 165 






























<212> PRT 






























<213> Artificial Sequence 






















<220> 






























?S 


<223> K131T 


Mutant IFN-alpha 2b 




















<400> 111 






























Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 




Thr 


Leu 


Met 




1 






5 










1 0 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


AO 








20 
















3 0 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Glv 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


Hi s 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










45 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 








85 










90 










95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


50 






100 








105 










110 








Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 








115 










120 










125 










Tyr 


Leu 


Thr 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 










55 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 




Leu 


Arg 


Ser 


Lys 


Glu 


































165 

























60 <210> 112 

<211> 165 

<212> PRT 

<213> Artificial Sequence 
65 <220> 



-55- 



37851-923 



<223> E132Q Mutant IFN-alpha 2b 
<400> 112 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
5 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

10 Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
1 5 85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

20 Tyr Leu Lys Gin Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 '* 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 ~ 150 155 160 

Leu Arg Ser Lys Glu 
25 165 

<210> 113 

<211> 165 

<212> PRT 

30 <213> Artificial Sequence 

<220> 

<223> E132H Mutant IFN-alpha 2b 
35 <400> 113 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 ~ 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

40 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 ~ 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
45 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 " ~ 105 110 

50 Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

Tyr Leu Lys His Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 * 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
55 145 "* 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 114 
60 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

65 <223> K133Q Mutant IFN-alpha 2b 



-56- 



37851-923 



<400> 114 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


5 








20 










25 










30 








Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Glu 


Glu 


Phe 


Gly 


Asn 
45 


Gin 


Phe 


Gin 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


10 




50 










55 










60 










Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


15 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Gin 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


20 




130 










135 










14 0 










Ala 
145 
Leu 


Glu 
Arg 


He 
Ser 


Met 
Lys 


Arg 

Glu 
165 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 


25 


<210> 115 
<211> 165 
<212> PRT 






























<213> Artificial Sequence 




















30 


<220> 
































<223> K133T 


Mutant IFN-alpha 2b 




















<400> 115 




























35 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 








5 










10 








15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 










20 










25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


40 






35 










40 










45 








Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 


45 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










85 








90 








95 






Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Val 
105 


Thr 


Glu 


Thr 


Pro 


Leu 
110 


Met 


Lys 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


50 






115 










120 










125 








Tyr 


Leu 
130 


Lys 


Glu 


Thr 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 










150 










155 










160 


55 


Leu 


Arg 


Ser 


Lys 


Glu 




























165 

























<210> 116 

<211> 165 

<212> PRT 

60 <213> Artificial Sequence 

<220> 

<223> K134Q Mutant IFN-alpha 2b 

65 <400> 116 



-57- 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 






35 










40 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 




50 










55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 










85 








Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 








100 










Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 






115 










120 


Tyr 


Leu 


Lys 


Glu 


Lys 


Gin 


Tyr 


Ser 




130 










135 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 









165 



<210> 117 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Y135H Mutant IFN-alpha 2b 



<400> 117 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


1 








5 








Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 








20 










Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 






35 










40 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 




50 










55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 










85 








Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 








100 










Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 






115 










120 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


His 


Ser 




130 










135 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


145 










150 






Leu 


Arg 


Ser 


Lys 


Glu 









165 



<210> 118 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Y135I Mutant IFN-alpha 2b 
<400> 118 

Cys Asp Leu Pro Gin Thr His Ser 



Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 








60 










Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 






75 










80 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 




90 










95 




Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 




Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 










125 








Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 








140 










Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 






155 










160 



Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




10 










15 




Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


25 










30 






Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 










45 








His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 








60 










Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 






75 










80 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 




90 










95 




Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


105 










110 






Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 










125 








Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 








140 










Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 






155 










160 



Leu Gly Ser Arg Arg Thr Leu Met 



-58- 



37851-923 



1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 " 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
5 35 " 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

1 0 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
15 115 120 125 

Tyr Leu Lys Glu Lys Lys lie Ser Pro Cys Ala Trp Glu Val Val Arg 

130 " 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 ~ 150 155 160 

20 Leu Arg Ser Lys Glu 

165 

<210> 119 
<211> 165 
25 <212> PRT 

<213> Artificial Sequence 



30 



<220> 

<223> P137A Mutant IFN-alpha 2b 



<400> 119 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
35 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 " 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

40 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
45 ~ 100 ~ 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Ala Cys Ala Trp Glu Val Val Arg 
130 135 140 

50 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

55 <210> 120 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

60 <220> 

<223> M148V Mutant IFN-alpha 2b 

<400> 120 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
65 1 5 10 15 



-59- 



37851-923 





Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 




Arq 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


5 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 




50 










55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 




65 










70 




10 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 










85 








Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


15 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 




Ala 


Glu 


He 


Val 


Arg 


Ser 


Phe 




145 










150 




20 


Leu 


Arg 


Ser 


Lys 


Glu 














165 







He Ser Leu Phe Ser Cys Leu Lys Asp 

25 30 
Gin Glu Glu Phe Gly Asn Gin Phe Gin 
40 45 
Leu His Glu Met He Gin Gin He Phe 
60 

Ser Ser Ala Ala Trp Asp Glu Thr Leu 

75 80 
Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

90 95 
Gly Val Thr Glu Thr Pro Leu Met Lys 

105 110 
Arg Lys Tyr Phe Gin Arg He Thr Leu 
120 125 
Ser Pro Cys Ala Trp Glu Val Val Arg 
14 0 

Ser Leu Ser Thr Asn Leu Gin Glu Ser 
155 160 



<210> 121 
<211> 165 
<212> PRT 
25 <213> Artificial 



Sequence 



<220> 

<223> M148I Mutant IFN-alpha 2b 
30 <400> 121 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

35 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
40 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

45 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 ^ ^ 135 140 

Ala Glu He He Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
50 145 150 155 160 

Leu Arg Ser Lys Glu 
165 



<210> 122 

55 <211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

60 <223> R149H Mutant IFN-alpha 2b 



<400> 122 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 ~ 5 10 15 

65 Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 



-60- 



37851-923 



20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 * 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
5 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 95 

10 Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 ' " 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
1 5 130 135 140 

Ala Glu lie Met His Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 



20 



25 



60 



<210> 123 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> R149Q Mutant IFN-alpha 2b 



<400> 123 

30 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

2 0 25 3 0 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 35 40 * 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

40 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
45 115 120 ' 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Gin Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

50 Leu Arg Ser Lys Glu 

165 

<210> 124 
<211> 165 
55 <212> PRT 

<213> Artificial Sequence 



<220> 

<223> E159Q Mutant IFN-alpha 2b 



<400> 124 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
65 20 25 30 



-61- 



37851-923 



Arg His Asp Phe Gly 
35 

Lys Ala Glu Thr He 
50 

5 Asn Leu Phe Ser Thr 
65 

Leu Asp Lys Phe Tyr 
85 

Ala Cys Val He Gin 
10 100 

Glu Asp Ser He Leu 
115 

Tyr Leu Lys Glu Lys 
130 

15 Ala Glu He Met Arg 
145 

Leu Arg Ser Lys Glu 
165 

20 <210> 125 
<211> 165 
<212> PRT 

<213> Artificial Se« 

25 <220> 

<223> E159H Mutant IFN-alpha 2b 



<400> 125 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 


30 


1 






5 










10 










15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 










45 








35 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 


40 






85 










90 










95 






Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Val 
105 


Thr 


Glu 


Thr 


Pro 


Leu 
110 


Met 


Lys 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


45 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


His 


Ser 




145 








150 










155 










160 




Leu 


Arg 


Ser 


Lys 


Glu 

























50 ~ 165 



<210> 126 
<211> 165 
<212> PRT 
55 <213> Artificial Sequence 

<220> 

<223> P4S Mutant IFN-alpha 2b 
60 <400> 126 

Cys Asp Leu Ser Gin Thr His Ser Leu Gly Ser Arg Arg Thr 

15 10 
Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu 
20 25 30 

65 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin 



Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






40 










45 








Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




55 










60 










Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


70 










75 










80 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










90 










95 




Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 






105 










110 






Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






120 










125 








Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




135 










140 










Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Gin 


Ser 


150 










155 










160 



Leu Met 
15 

Lys Asp 
Phe Gin 



-62- 







35 




Lys 


Ala 


Glu 


Thr 




50 






Asn 


Leu 


Phe 


Ser 


65 








Leu 


Asp 


Lys 


Phe 


Ala 


Cys 


Val 


He 








100 


Glu 


Asp 


Ser 


He 






115 




Tyr 


Leu 


Lys 


Glu 




130 






Ala 


Glu 


He 


Met 


145 








Leu 


Arg 


Ser 


Lys 



He 


Pro 


Val 


Leu 






55 




Thr 


Lys 


Asp 


Ser 




70 






Tyr 


Thr 


Glu 


Leu 


85 








Gin Gly 


Val 


Gly 


Leu 


Ala 


Val 


Arg 








120 


Lys 


Lys 


Tyr 


Ser 






135 




Arg 


Ser 


Phe 


Ser 




150 






Glu 








165 









His Glu Met He 
60 

Ser Ala Ala Trp 
75 

Tyr Gin Gin Leu 
90 

Val Thr Glu Thr 
105 

Lys Tyr Phe Gin 

Pro Cys Ala Trp 
140 

Leu Ser Thr Asn 
155 



45 

Gin Gin He Phe 

Asp Glu Thr Leu 
80 

Asn Asp Leu Glu 
95 

Pro Leu Met Lys 
110 

Arg He Thr Leu 
125 

Glu Val Val Arg 

Leu Gin Glu Ser 
160 



<210> 127 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Q5N/H7S Mutant IFN-alpha 2b 



<400> 127 




Cys 


Asp 


Leu 


Pro 


1 








Leu 


Leu 


Ala 


Gin 








20 


Arg 


His 


Asp 


Phe 






35 




Lys 


Ala 


Glu 


Thr 




50 






Asn 


Leu 


Phe 


Ser 


65 








Leu 


Asp 


Lys 


Phe 


Ala 


Cys 


Val 


He 








100 


Glu 


Asp 


Ser 


He 






115 




Tyr 


Leu 


Lys 


Glu 




130 






Ala 


Glu 


He 


Met 


145 








Leu 


Arg 


Ser 


Lys 



Asn 


Thr 


Ser 


Ser 


5 








Met 


Arg 


Arg 


He 


Gly 


Phe 


Pro 


Gin 








40 


He 


Pro 


Val 


Leu 






55 




Thr 


Lys 


Asp 


Ser 




70 






Tyr 


Thr 


Glu 


Leu 


85 








Gin 


Gly 


Val 


Gly 


Leu 


Ala 


Val 


Arg 








120 


Lys 


Lys 


Tyr 


Ser 






135 




Arg 


Ser 


Phe 


Ser 




150 






Glu 








165 









Leu Gly Ser Arg 
10 

Ser Leu Phe Ser 
25 

Glu Glu Phe Gly 

His Glu Met He 
60 

Ser Ala Ala Trp 
75 

Tyr Gin Gin Leu 
90 

Val Thr Glu Thr 
105 

Lys Tyr Phe Gin 

Pro Cys Ala Trp 
140 

Leu Ser Thr Asn 
155 



Arg Thr Leu Met 
15 

Cys Leu Lys Asp 
30 

Asn Gin Phe Gin 
45 

Gin Gin He Phe 

Asp Glu Thr Leu 
80 

Asn Asp Leu Glu 
95 

Pro Leu Met Lys 
110 

Arg He Thr Leu 
125 

Glu Val Val Arg 

Leu Gin Glu Ser 
160 



<210> 128 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Q5N/H7T Mutant IFN-alpha 2b 



Ser Arg Arg Thr Leu Met 
15 

Phe Ser Cys Leu Lys Asp 
30 

Phe Gly Asn Gin Phe Gin 
45 



<400> 128 

Cys Asp Leu Pro Asn Thr Thr Ser Leu Gly 

15 10 
Leu Leu Ala Gin Met Arg Arg He Ser Leu 

20 " 25 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu 
35 40 
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Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 


5 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 








85 










90 










95 






Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Val 
105 


Thr 


Glu 


Thr 


Pro 


Leu 
110 


Met 


Lys 


10 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 










150 










155 










160 


15 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 129 

<211> 165 

20 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> T6N/S8S Mutant IFN-alpha 2b 

25 

<400> 129 





Cys 


Asp 


Leu 


Pro 


Gin 


Asn 


His 


Ser 


Leu 


Gly Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 


30 








20 










25 










30 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










35 


Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 

75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


40 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 






100 










105 










110 








Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


45 


Ala 
145 


Glu 


He 


Met 


Arg 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



Leu Arg Ser Lys Glu 
165 

50 <210> 130 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

55 <220> 

<223> S8N/G10S Mutant IFN-alpha 2b 



<400> 130 



60 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Asn 


Leu 


Ser 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 






5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 










20 










25 










30 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






35 










40 










45 








65 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 
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50 










55 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


65 










70 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 




115 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


145 










150 




Leu 


Arg 


Ser 


Lys 


Glu 







15 165 



60 



Ser 


Ser 


Ala 


Ala 

75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


Gly 


Val 
105 


Thr 


Glu 


Thr 


Pro 


Leu 
110 


Met 


Lys 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


120 










125 








Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Ser 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



<210> 131 

<211> 165 

<212> PRT 

20 <213> Artificial 



Sequence 



<220> 

<223> S8N/G10T Mutant IFN-alpha 2b 



25 <400> 131 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Asn 


Leu 


Thr 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


30 


Arg 


His 


Asp 

35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Glu 


Glu 


Phe 


Gly 


Asn 
45 


Gin 


Phe 


Gin 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 










35 


Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 




Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn Asp 


Leu 


Glu 












85 










90 










95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 


40 








100 










105 










110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


45 


Ala 


Glu 


He 


Met 


Arg 

Glu 
165 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 
Leu 


Arg 


Ser 


Lys 


150 










155 










160 



<210> 132 

50 <211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

55 <223> M21N/R23S Mutant IFN-alpha 2b 



<400> 132 

Cys Asp Leu Pro Gin Thr His Ser 
1 5 
60 Leu Leu Ala Gin Asn Arg Ser He 
20 

Arg His Asp Phe Gly Phe Pro Gin 

35 40 
Lys Ala Glu Thr He Pro Val Leu 
65 50 55 



Leu Gly Ser Arg Arg Thr Leu Met 

10 15 
Ser Leu Phe Ser Cys Leu Lys Asp 
25 30 
Glu Glu Phe Gly Asn Gin Phe Gin 
45 

His Glu Met He Gin Gin He Phe 
60 
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Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 








85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 






100 










105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 










Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























165 

15 

<210> 133 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

20 

<220> 

<223> R23N/S25T Mutant IFN-alpha 2b 



<400> 133 



25 


Cys 
1 


Asp 


Leu 


Pro 


Gin 
5 


Thr 


His 


Ser 


Leu 


Gly 
10 


Ser 


Arg 


Arg 


Thr 


Leu 
15 


Met 




Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Asn 


He 


Thr 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


30 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 




35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


As P 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 










80 


35 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






40 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 










150 










155 










160 


45 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 134 

<211> 165 

50 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> I24N/L26S Mutant IFN-alpha 2b 

55 

<400> 134 

Cys Asp Leu Pro Gin Thr His Ser 

1 5 
Leu Leu Ala Gin Met Arg Arg Asn 

60 20 

Arg His Asp Phe Gly Phe Pro Gin 

35 40 

Lys Ala Glu Thr He Pro Val Leu 
50 55 

65 Asn Leu Phe Ser Thr Lys Asp Ser 



Leu Gly 
10 

Ser Ser 
25 

Glu Glu 
His Glu 
Ser Ala 



Ser Arg 

Phe Ser 

Phe Gly 

Met He 
60 

Ala Trp 



Arg Thr 

Cys Leu 
30 

Asn Gin 
45 

Gin Gin 
Asp Glu 



Leu Met 
15 

Lys Asp 
Phe Gin 
He Phe 
Thr Leu 
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65 

Leu Asp Lys Phe Tyr 
85 

Ala Cys Val lie Gin 

5 100 

Glu Asp Ser lie Leu 
115 

Tyr Leu Lys Glu Lys 
130 

10 Ala Glu He Met Arg 
145 

Leu Arg Ser Lys Glu 
165 



70 75 
Thr Glu Leu Tyr Gin Gin 
90 

Gly Val Gly Val Thr Glu 
105 

Ala Val Arg Lys Tyr Phe 
120 

Lys Tyr Ser Pro Cys Ala 
135 

Ser Phe Ser Leu Ser Thr 
150 155 



80 

Leu Asn Asp Leu Glu 
95 

Thr Pro Leu Met Lys 
110 

Gin Arg He Thr Leu 
125 

Trp Glu Val Val Arg 
140 

Asn Leu Gin Glu Ser 
160 



15 <210> 135 

<211> 165 

<212> PRT 

<213> Artificial Sequence 

20 <220> 

<223> S25N/F27S Mutant IFN-alpha 2b 





<400> 135 






25 


Cys 


Asp 


Leu 


Pro 


Gin 


1 






5 




Leu 


Leu 


Ala 


Gin 
20 


Met 




Arg 


His 


Asp 
35 


Phe 


Gly 


30 


Lys 


Ala 
50 


Glu 


Thr 


He 




Asn 


Leu 


Phe 


Ser 


Thr 




65 










35 


Leu 


Asp 


Lys 


Phe 


Tyr 










85 




Ala 


Cys 


Val 


He 


Gin 








100 






Glu 


Asp 


Ser 


He 


Leu 


40 






115 






Tyr 


Leu 
130 


Lys 


Glu 


Lys 




Ala 


Glu 


He 


Met 


Arg 




145 










45 


Leu 


Arg 


Ser 


Lys 


Glu 








165 



Thr His Ser Leu Gly 
10 

Arg Arg He Asn Leu 
2 5 

Phe Pro Gin Glu Glu 
40 

Pro Val Leu His Glu 
55 

Lys Asp Ser Ser Ala 
70 

Thr Glu Leu Tyr Gin 
90 

Gly Val Gly Val Thr 
105 

Ala Val Arg Lys Tyr 
120 

Lys Tyr Ser Pro Cys 
135 

Ser Phe Ser Leu Ser 
150 



Ser Arg Arg Thr Leu Met 
15 

Ser Ser Cys Leu Lys Asp 
30 

Phe Gly Asn Gin Phe Gin 
45 

Met He Gin Gin He Phe 
60 

Ala Trp Asp Glu Thr Leu 
75 80 
Gin Leu Asn Asp Leu Glu 
95 

Glu Thr Pro Leu Met Lys 
110 

Phe Gin Arg He Thr Leu 
125 

Ala Trp Glu Val Val Arg 
140 

Thr Asn Leu Gin Glu Ser 
155 160 



<210> 136 
<211> 165 
<212> PRT 
50 <213> Artificial Sequence 



<220> 

<223> S25N/F27T 

55 <400> 136 

Cys Asp Leu Pro 
1 

Leu Leu Ala Gin 
20 

60 Arg His Asp Phe 
35 

Lys Ala Glu Thr 
50 

Asn Leu Phe Ser 
65 65 



Mutant IFN-alpha 2b 



Gin 


Thr 


His 


Ser 


Leu 


Gly 


5 










10 


Met 


Arg 


Arg 


He 


Asn 


Leu 










25 




Gly 


Phe 


Pro 


Gin 


Glu 


Glu 






40 






He 


Pro 


Val 


Leu 


His 


Glu 






55 








Thr 


Lys 


Asp 


Ser 


Ser 


Ala 



70 



Ser Arg Arg Thr Leu Met 
15 

Thr Ser Cys Leu Lys Asp 
30 

Phe Gly Asn Gin Phe Gin 
45 

Met He Gin Gin He Phe 
60 

Ala Trp Asp Glu Thr Leu 
75 80 
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45 



50 



Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 






85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 






100 










105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 




115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


130 










135 










140 










Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 








150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























10 



<210> 137 
1 5 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

20 <223> L26N/S28S Mutant IFN-alpha 2b 
<400> 137 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 15 

25 Leu Leu Ala Gin Met Arg Arg He Ser Asn Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 " 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
30 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 95 

35 Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 HO 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
40 130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 



<210> 138 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> L26N/S28T Mutant IFN-alpha 2b 



<400> 138 

55 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Asn Phe Thr Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
60 3 5 ~ 4 0 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

65 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
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85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
5 115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 * J ' 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

1 0 Leu Arg Ser Lys Glu 

165 

<210> 139 
<211> 165 
15 <212> PRT 

<213> Artificial Sequence 



20 



<220> 

<223> L30N/D32S Mutant IFN-alpha 2b 



<400> 139 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Asn Lys Ser 
25 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

30 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
35 100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 * 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

40 Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

45 <210> 140 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

50 <220> 

<223> R33N/D35S Mutant IFN-alpha 2b 

<400> 140 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
55 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Asn His Ser Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 " 45 

60 Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 ~ 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
65 85 90 95 
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Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 ' 125 

5 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 ~ 150 155 160 

Leu Arg Ser Lys Glu 
10 165 

<210> 141 
<211> 165 
<212> PRT 
1 5 <213> Artificial Sequence 

<220> 

<223> R33N/D35T Mutant IFN-alpha 2b 
20 <400> 141 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

25 Asn His Thr Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
30 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 ~ 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

35 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 ' 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
40 145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 142 
45 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

50 <223> H34N/F36S Mutant IFN-alpha 2b 
<400> 142 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

55 Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg Asn Asp Ser Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
60 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 " 90 95 

65 Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
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110 

Gin Arg He Thr Leu 
125 

Trp Glu Val Val Arg 
140 

Asn Leu Gin Glu Ser 
160 



10 

<210> 143 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

15 

<220> 

<223> H34N/F36T Mutant IFN-alpha 2b 



100 105 
Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe 

115 120 
Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala 

130 135 
Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr 
145 150 155 

Leu Arg Ser Lys Glu 
165 



20 


<400> 143 










Cys 
1 


Asp 


Leu 


Pro 


Gin 
5 


Thr 


His 




Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


25 


Arg 


Asn 


Asp 


Thr 


Gly 


Phe 


Pro 






35 










Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


30 


65 










70 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 




Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


35 




115 












Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


40 


145 










150 




Leu 


Arg 


Ser 


Lys 


Glu 
165 







Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 






10 










15 




He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 




25 










30 






Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


40 










45 








Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


Ser 


Ser 


Ala 


Ala 


60 
Trp 


Asp 


Glu 


Thr 


Leu 








75 










80 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 






90 










95 




Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 




105 










110 






Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


120 










125 








Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 










140 










Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 








155 










160 



<210> 144 
<211> 165 
45 <212> PRT 

<213> Artificial Sequence 



<220> 

<223> D35N/G37S 

50 

<400> 144 
Cys Asp Leu Pro 
1 

Leu Leu Ala Gin 
55 20 

Arg His Asn Phe 
35 

Lys Ala Glu Thr 
50 

60 Asn Leu Phe Ser 
65 

Leu Asp Lys Phe 
Ala Cys Val He 

65 ioo 



Mutant IFN-alpha 2b 



Gin 


Thr 


His 


Ser 


Leu 


Gly 


5 










10 


Met 


Arg 


Arg 


He 


Ser 


Leu 










25 




Ser 


Phe 


Pro 


Gin 


Glu 


Glu 








40 






lie 


Pro 


Val 


Leu 


His 


Glu 






55 








Thr 


Lys 


Asp 


Ser 


Ser 


Ala 




70 










Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


85 










90 


Gin 


Gly 


Val 


Gly 


Val 


Thr 



105 



Ser 


Arg 


Arg 


Thr 


Leu 


Met 










15 




Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








30 






Phe 


Gly 


Asn 


Gin 


Phe 


Gin 




45 








Met 


He 


Gin 


Gin 


He 


Phe 




60 










Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


75 










80 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










95 




Glu 


Thr 


Pro 


Leu 


Met 


Lys 



110 
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Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 ~ 135 140 

5 Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 



10 <210> 145 

<211> 165 

<212> PRT 

<213> Artificial Sequence 

15 <220> 

<223> F36N/F38S Mutant IFN-alpha 2b 



<400> 145 

Cys Asp Leu Pro 

20 i 

Leu Leu Ala Gin 
20 

Arg His Asp Asn 
35 

25 Lys Ala Glu Thr 
50 

Asn Leu Phe Ser 
65 

Leu Asp Lys Phe 

30 

Ala Cys Val He 
100 

Glu Asp Ser He 
115 

35 Tyr Leu Lys Glu 
130 

Ala Glu He Met 
145 

Leu Arg Ser Lys 

40 



Gin 


Thr 


His 


Ser 


Leu 


Gly 


5 










10 


Met 


Arg 


Arg 


He 


Ser 


Leu 










25 




Gly 


Ser 


Pro 


Gin 


Glu 


Glu 






40 






He 


Pro 


Val 


Leu 


His 


Glu 






55 








Thr 


Lys 


Asp 


Ser 


Ser 


Ala 




70 










Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


85 










90 


Gin 


Gly 


Val 


Gly 


Val 


Thr 










105 




Leu 


Ala 


Val 


Arg 


Lys 


Tyr 








120 






Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 






135 








Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


150 











Glu 



165 



Ser Arg Arg Thr Leu Met 
15 

Phe Ser Cys Leu Lys Asp 
30 

Phe Gly Asn Gin Phe Gin 
45 

Met He Gin Gin He Phe 
60 

Ala Trp Asp Glu Thr Leu 
75 80 
Gin Leu Asn Asp Leu Glu 
95 

Glu Thr Pro Leu Met Lys 
110 

Phe Gin Arg He Thr Leu 
125 

Ala Trp Glu Val Val Arg 
140 

Thr Asn Leu Gin Glu Ser 
155 160 



<210> 146 
<211> 165 
<212> PRT 
45 <213> Artificial 



Sequence 



<220> 

<223> F36N/F38T 

50 <400> 146 

Cys Asp Leu Pro 
1 

Leu Leu Ala Gin 
20 

55 Arg His Asp Asn 
3 5 

Lys Ala Glu Thr 
50 

Asn Leu Phe Ser 
60 65 

Leu Asp Lys Phe 

Ala Cys Val He 
100 

65 Glu Asp Ser He 



Mutant IFN-alpha 2b 



Gin 


Thr 


His 


Ser 


Leu 


Gly 


5 










10 


Met 


Arg 


Arg 


He 


Ser 


Leu 










25 




Gly 


Thr 


Pro 


Gin 


Glu 


Glu 








40 






He 


Pro 


Val 


Leu 


His 


Glu 






55 








Thr 


Lys 


Asp 


Ser 


Ser 


Ala 




70 










Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


85 










90 


Gin 


Gly 


Val 


Gly 


Val 


Thr 










105 




Leu 


Ala 


Val 


Arg 


Lys 


Tyr 



Ser Arg Arg Thr Leu Met 
15 

Phe Ser Cys Leu Lys Asp 
3 0 

Phe Gly Asn Gin Phe Gin 
45 

Met He Gin Gin He Phe 
60 

Ala Trp Asp Glu Thr Leu 
75 ~ 80 
Gin Leu Asn Asp Leu Glu 
95 

Glu Thr Pro Leu Met Lys 
110 

Phe Gin Arg He Thr Leu 
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115 










120 










125 








Tyr Leu Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Cj iu 


vai 


val 


Arg 


130 








135 










140 










Ala Glu lie 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 




150 










155 










16 0 


Leu Arg Ser 


Lys 


Glu 




























165 
























<210> 147 




























<211> 165 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 




























<223> G37N/P39T 


Mutant IFN-alpha 2b 
















<400> 147 




























Cys Asp Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 




5 










10 










15 




Leu Leu Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 




20 










25 










3 0 






Arg His Asp 


Phe 


Asn 


Phe 


Thr 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


35 










40 










45 








Lys Ala Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


50 








55 










60 










Asn Leu Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 






70 










75 










80 


Leu Asp Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 






85 










90 










95 




Ala Cys Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 




100 










105 










110 






Glu Asp Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 


115 










120 










125 








Tyr Leu Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


130 








135 










140 










Ala Glu lie 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 






150 










155 










160 


Leu Arg Ser 


Lys 


Glu 




























165 
























<210> 148 




























<211> 165 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 




























<223> F38N/Q40S 


Mutant : 


IFN-alpha 2b 
















<400> 148 




























Cys Asp Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 


1 




5 










10 










15 




Leu Leu Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 




20 










25 










30 






Arg His Asp 


Phe 


Gly 


Asn 


Pro 


Ser 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 


35 










40 










45 








Lys Ala Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


50 








55 










60 










Asn Leu Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 






70 










75 








80 


Leu Asp Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 






85 










90 










95 




Ala Cys Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 




100 










105 










110 






Glu Asp Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 


115 










120 










125 
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Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala 

130 135 
Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr 
145 150 155 

5 Leu Arg Ser Lys Glu 

165 

<210> 149 
<211> 165 
10 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> F38N/Q40T Mutant IFN-alpha 2b 

15 



<400> 149 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 




20 


Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 








Arg 


His 


Asp 
35 


Phe 


Gly 


Asn 


Pro 


Thr 
40 


Glu 


Glu 


Phe 


Gly 


Asn 
45 


Gin 


Phe 


Gin 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


25 




50 










55 










60 










Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


30 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


35 




130 










135 










140 










Ala 
145 
Leu 


Glu 
Arg 


He 
Ser 


Met 
Lys 


Arg 

Glu 
165 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



40 <210> 150 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

45 <220> 

<223> P39N/E41S Mutant IFN-alpha 2b 

<400> 150 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly 

50 i s 10 

Leu Leu Ala Gin Met Arg Arg He Ser Leu 

20 ~ ~ 25 

Arg His Asp Phe Gly Phe Asn Gin Ser Glu 
35 " 40 

55 Lys Ala Glu Thr He Pro Val Leu His Glu 
50 55 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala 

65 70 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin 
60 85 90 

Ala Cys Val He Gin Gly Val Gly Val Thr 

100 105 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr 
115 120 

65 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys 



Trp Glu Val Val Arg 
140 

Asn Leu Gin Glu Ser 
160 



Ser 


Arg 


Arg 


Thr 


Leu 


Met 










15 




Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








30 






Phe 


Gly 


Asn 


Gin 


Phe 


Gin 






45 








Met 


He 


Gin 


Gin 


He 


Phe 




60 










Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


75 










80 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










95 




Glu 


Thr 


Pro 


Leu 


Met 


Lys 








110 






Phe 


Gin 


Arg 


He 


Thr 


Leu 



125 



Ala Trp Glu Val Val Arg 
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130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
5 ^ 165 



<210> 151 
<211> 165 
<212> PRT 
10 <213> Artificial 



Sequence 



<220> 

<223> P39N/E41T Mutant IFN-alpha 2b 
15 <400> 151 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

20 Arg His Asp Phe Gly Phe Asn Gin Thr Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
25 65 70 * 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

30 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
35 145 150 155 160 

Leu Arg Ser Lys Glu 
165 



<210> 152 

40 <211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

45 <223> Q40N/E42S Mutant IFN-alpha 2b 





<400> 152 












Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


50 


1 








5 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 




Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


55 


50 










55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 




65 










70 






Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


60 










85 






Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 




Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


65 


Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


130 










135 



Ser 


Leu 


Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 






10 








15 




He 


Ser 


Leu 


Phe 


Ser Cys 


Leu 


Lys 


Asp 




25 








30 






Asn 


Glu 


Ser 


Phe 


Gly Asn 


Gin 


Phe 


Gin 


40 








45 








Leu 


His 


Glu 


Met 


He Gin 


Gin 


He 


Phe 


Ser 


Ser 


Ala 


Ala 


60 

Trp Asp 


Glu 


Thr 


Leu 








75 








80 


Leu 


Tyr 


Gin 


Gin 


Leu Asn Asp 


Leu 


Glu 






90 








95 




Gly 


Val 


Thr 


Glu 


Thr Pro 


Leu 


Met 


Lys 


105 








110 






Arg 


Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 


120 








125 








Ser 


Pro 


Cys 


Ala 


Trp Glu 


Val 


Val 


Arg 



140 
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Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

5 

<210> 153 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

0 

<220> 

<223> Q40N/E42T Mutant IFN-alpha 2b 



<400> 153 



15 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
30 


Lys 


Asp 


20 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Asn 


Glu 


Thr 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 




35 








40 










45 










Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


25 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 




Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Val 
105 


Thr 


Glu 


Thr 


Pro 


Leu 
110 


Met 


Lys 


30 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


35 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 154 

<211> 165 

40 <212> PRT 

<213> Artificial 



Sequence 



45 



<220> 

<223> E41N/F43S Mutant IFN-alpha 2b 



<400> 154 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 

50 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Asn Glu Ser Gly Asn Gin Phe Gin 

35 * 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

55 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

60 100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 ~ 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

65 Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 



-76- 



37851-923 



145 150 155 160 

Leu Arg Ser Lys Glu 
165 

5 <210> 155 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

10 <220> 

<223> E41N/F43T Mutant IFN-alpha 2b 

<400> 155 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Asn Glu Thr Gly Asn Gin Phe Gin 
35 40 45 

20 Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
25 85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 HO 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

30 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
35 165 

<210> 156 
<211> 165 
<212> PRT 
40 <213> Artificial Sequence 

<220> 

<223> G44N/Q46S Mutant IFN-alpha 2b 
45 <400> 156 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

50 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asn Asn Ser Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
55 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 ~ 105 HO 

60 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 * " 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
65 145 150 155 160 



-77- 
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Leu Arg Ser Lys Glu 
165 

<210> 157 
5 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

10 <223> G44N/Q46T Mutant IFN-alpha 2b 
<400> 157 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

1 5 Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Asn Asn Thr Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
20 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 95 

25 Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 HO 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
30 130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

35 

<210> 158 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

40 

<220> 

<223> N45N/F47S Mutant IFN-alpha 2b 



<400> 158 



45 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 






5 










10 










15 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 










20 








25 










30 




Gin 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Ser 


50 




35 










40 










45 






Phe 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 




50 










55 










60 






Thr 






Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Leu 




65 










70 










75 










80 


55 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 








85 










90 










95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 








Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


60 




115 










120 










125 




Val 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Arg 




130 








135 










140 












Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 




145 








150 










155 










160 


65 


Leu 


Arg 


Ser 


Lys 


Glu 
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165 



<210> 159 
<211> 165 
5 <212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> N45N/F47T Mutant IFN-alpha 2b 

10 



<400> 159 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 




15 


Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Thr 


Gin 








35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


20 




50 










55 










60 










Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


25 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


L Y S 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


30 




130 










135 










140 










Ala 
145 
Leu 


Glu 
Arg 


He 
Ser 


Met 
Lys 


Arg 

Glu 
165 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



35 <210> 160 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

40 <220> 

<223> Q46N/Q48S Mutant IFN-alpha 2b 





<400> 160 










45 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


1 






5 








Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


50 






35 










Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 




65 










70 




55 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 






85 








Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


60 






115 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 




145 










150 




65 


Leu 


Arg 


Ser 


Lys 


Glu 










165 







Ser 


Leu Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 






10 








15 




He 


Ser 
25 


Leu 


Phe 


Ser Cys 


Leu 
30 


Lys 


Asp 


Gin 


Glu 


Glu 


Phe 


Gly Asn Asn 


Phe 


Ser 


40 








45 








Leu 


His 


Glu 


Met 


He Gin 
60 


Gin 


He 


Phe 


Ser 


Ser 


Ala 


Ala 
75 


Trp Asp 


Glu 


Thr 


Leu 
80 


Leu 


Tyr 


Gin 


Gin 


Leu Asn Asp 


Leu 


Glu 






90 








95 




Gly 


Val 


Thr 


Glu 


Thr Pro 


Leu 


Met 


Lys 




105 








110 




Arg 


Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 


120 








125 








Ser 


Pro 


Cys 


Ala 


Trp Glu 
140 


Val 


Val 


Arg 


Ser 


Leu 


Ser 


Thr 
155 


Asn Leu 


Gin 


Glu 


Ser 
160 
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<210> 161 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Q46N/Q48T Mutant IFN-alpha 2b 



<400> 161 



1 o 


Cys 


Asp 


Leu 


Pro 




-y~ 

1 III 


ill hi 


Ser 


Leu Gly 


Ser 


Arg 


Arg 


1 nr 


Leu 


net 












-> 










10 










-L t> 






Leu 


Leu 


Ala 


Gin 
z u 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser 


Cys 


Leu 
~> u 


Lys 


Asp 


15 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Asn 


Phe 


Thr 






35 










40 










45 










Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He 
60 


Gin 


Gin 


He 


Phe 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


20 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 




Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 


Gly 


Val 
105 


Thr 


Glu 


Thr 


Pro 


Leu 
110 


Met 


Lys 


25 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


30 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























<210> 162 

<211> 165 

35 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> F47N/K49S Mutant IFN-alpha 2b 

40 

<400> 162 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 




1 








5 










10 








15 




45 


Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser Cys 


Leu 


Lys 


Asp 








20 










25 








30 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin Asn Gin 








35 










40 








45 










Ser 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He Gin 


Gin 


He 


Phe 


50 




50 










55 










60 








Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 
75 


Trp Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu Asn 


Asp 


Leu 
95 


Glu 


55 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr Pro 


Leu 


Met 


Lys 






100 








105 








110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


C Y S 


Ala 


Trp Glu 


Val 


Val 


Arg 


60 




130 










135 










140 








Ala 
145 
Leu 


Glu 
Arg 


He 
Ser 


Met 
Lys 


Arg 

Glu 
165 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn Leu 


Gin 


Glu 


Ser 
160 



65 <210> 163 
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<211> 165 
<212> PRT 

<213> Artificial Sequence 
5 <220> 

<223> F47N/K49T Mutant IFN-alpha 2b 
<400> 163 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
10 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 ' 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Asn Gin 
35 40 45 

15 Thr Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
20 85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

25 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 ~ 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
30 165 

<210> 164 
<211> 165 
<212> PRT 
35 <213> Artificial Sequence 

<220> 

<223> K4 9N/E51S Mutant IFN-alpha 2b 
40 <400> 164 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

45 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Asn Ala Ser Thr lie Pro Val Leu His Glu Met lie Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
50 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

55 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
60 145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 165 
65 <211> 165 
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<212> PRT 

<213> Artificial Sequence 
<220> 

5 <223> A75N/D77S Mutant IFN-alpha 2b 
<400> 165 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 15 

10 Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
1 5 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Asn Trp Ser Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 95 

20 Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
25 130 ~ 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 



30 



35 



<210> 166 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> I100N/G102S Mutant IFN-alpha 2b 



<400> 166 

40 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
45 35 " 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

50 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val Asn Gin Ser Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
55 115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 ~ 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

60 Leu Arg Ser Lys Glu 

165 

<210> 167 
<211> 165 
65 <212> PRT 
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<213> Artificial Sequence 
<220> 

<223> I100N/G102T Mutant IFN-alpha 2b 
<400> 167 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
10 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

1 5 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val Asn Gin Thr Val Gly Val Thr Glu Thr Pro Leu Met Lys 
20 100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 * 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

25 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

30 <210> 168 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

35 <220> 

<223> V103N/V105S Mutant IFN-alpha 2b 

<400> 168 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
40 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 ~ 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

45 Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
50 85 90 95 

Ala Cys Val He Gin Gly Asn Gly Ser Thr Glu Thr Pro Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

55 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
60 " 165 

<210> 169 

<211> 165 

<212> PRT 

65 <213> Artificial Sequence 



-83- 



37851-923 



<220> 

<223> V103N/V105T Mutant IFN-alpha 2b 





<400> 169 


























o 


Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 




1 








5 










10 








15 






Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 


He 


Ser 
25 


Leu 


Phe 


Ser Cys 


Leu 
30 


Lys 


Asp 


1 r\ 
I U 


Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










40 








45 










Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 


Leu 


His 


Glu 


Met 


He Gin 
60 


Gin 


He 


Phe 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp Asp 


Glu 


Thr 


Leu 


15 


65 










70 










75 








80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu Asn Asp 


Leu 


Glu 












85 










90 








95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Asn Gly 


Thr 


Thr 


Glu 


Thr Pro 


Leu 


Met 


Lys 










100 










105 








110 






20 


Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin Arg 


He 


Thr 


Leu 






115 










120 








125 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp Glu 
140 


Val 


Val 


Arg 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn Leu 


Gin 


Glu 


Ser 


25 


145 










150 










155 








160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 























<210> 170 

<211> 165 

30 <212> PRT 

<213> Artificial Sequence 



<220> 

<223> G104N/T106T Mutant IFN-alpha 2b 

35 



<400> 170 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg Arg 


Thr 


Leu 


Met 




1 








5 










10 










15 




40 


Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










30 




Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn Gin 


Phe 


Gin 








35 










40 










45 










Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


45 




50 










55 










60 










Asn 
65 


Leu 


Phe 


Ser 


Thr 


Lys 
70 


Asp 


Ser 


Ser 


Ala 


Ala 
75 


Trp 


Asp 


Glu 


Thr 


Leu 
80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu 


Asn 


Asp 


Leu 
95 


Glu 


50 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Asn 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


55 




130 










135 










140 










Ala 
145 
Leu 


Glu 
Arg 


He 
Ser 


Met 
Lys 


Arg 

Glu 
165 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn 


Leu 


Gin 


Glu 


Ser 
160 



60 <210> 171 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
65 <220> 



-84- 



37851-923 



<223> V105N/E107S Mutant IFN-alpha 2b 





<400> 171 








Cys 


Asp 


Leu 


Pro 


Gin 


o 


1 






5 




Leu 


Leu 


Ala 


Gin 
2 0 


Met 




Arg 


His 


Asp 


Phe 


Gly 


1 ri 
I U 






35 






Lys 


Ala 
50 


Glu 


Thr 


He 




Asn 


Leu 


Phe 


Ser 


Thr 




65 










15 


Leu 


Asp 


Lys 


Phe 


Tyr 










85 




Ala 


Cys 


Val 


He 


Gin 








100 






Glu 


Asp 


Ser 


He 


Leu 


20 






115 






Tyr 


Leu 
130 


Lys 


Glu 


Lys 




Ala 


Glu 


He 


Met 


Arg 




145 










25 


Leu 


Arg 


Ser 


Lys 


Glu 






165 



Thr His Ser Leu Gly 
10 

Arg Arg He Ser Leu 
25 

Phe Pro Gin Glu Glu 
40 

Pro Val Leu His Glu 
55 

Lys Asp Ser Ser Ala 
70 

Thr Glu Leu Tyr Gin 
90 

Gly Val Gly Asn Thr 
105 

Ala Val Arg Lys Tyr 
120 

Lys Tyr Ser Pro Cys 
135 

Ser Phe Ser Leu Ser 
150 



Ser 


Arg 


Arg 


Thr 


Leu 


Met 










15 




rfle 


Ser 


Cys 


Leu 


Lys 


Asp 








3 0 






Fne 


Cjiy 


Asn 


tjln 


Phe 


Gin 






4 5 








Met 


lie 


Gin 


Gin 


He 


Phe 




60 










Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


75 










80 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










95 




Ser 


Thr 


Pro 


Leu 


Met 


Lys 








110 






Phe 


Gin 


Arg 


He 


Thr 


Leu 






125 








Ala 


Trp 


Glu 


Val 


Val 


Arg 




140 










Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


155 










160 



<210> 172 
<211> 165 
<212> PRT 
30 <213> Artificial Sequence 



<220> 

<223> T106N/T108S Mutant IFN-alpha 2b 
35 <400> 172 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

1 5 10 " 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 ~ 30 

40 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
45 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Asn Glu Ser Pro Leu Met Lys 
100 105 110 

50 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
55 145 150 155 160 

Leu Arg Ser Lys Glu 
165 



<210> 173 

60 <211> 165 

<212> PRT 

<213> Artificial Sequence 
<220> 

65 <223> T106N/T108T Mutant IFN-alpha 2b 



-85- 



37851-923 



<400> 173 




























Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 




1*1 C l_ 


x 








5 










10 










15 




Leu. 


Leu 


Ala 


r;l n 
20 


nc u 


Arg 


Arg 


Tip 
lie 


oex. 
25 


Leu 


Pn*=» 
xr iltr 


Ser 


bys 


Leu 
3 0 


Lys 


Asp 


Arg 


His 


Asp 

O -J 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Glu 




ir lit; 


uiy 


Asn 
45 




irilc: 


Pin 

bill 


Lys 


Ala 
50 


Glu 


1 11X. 


Tip 

lie 




V d X 

55 


Leu 


His 


pi ii 




yip 

lie 
60 


bin 


Pin 

bin 


Tie 

lie 


rne 


Asn 


Leu 


c lie 


O CI 


Thr 






Ser 


Ser 


z\i ^ 




i rp 


Asp 


Pi 1 1 


i nr 


Leu 


D 3 










7D 




















o u 


Leu 


Asp 


Lys 




Tyr 
85 


1 XIX. 


<o _L U. 


Leu 


Tyr 


Pin 

bin 
90 


bin 


Leu 


Asn 


Asp 


Leu 
95 


blU 


Ala 


Cys 


Val 


11c 


bin 


pi v 
b ly 


Vdl 


Gly Val 


Asn 


Pin 
bill 


l nr 


Pro 


Leu 




Lys 








100 










105 










110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin 


Arg 
125 


He 


Thr 


Leu 


Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 


Ser 


Pro 


Cys 


Ala 


Trp 
140 


Glu 


Val 


Val 


Arg 


Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 










150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























10 



15 



20 



25 <210> 174 

<211> 165 

<212> PRT 

<213> Artificial Sequence 

30 <220> 

<223> E107N/P109S Mutant IFN-alpha 2b 

<400> 174 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
35 1 5 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 "* 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 ~ 45 

40 Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
45 85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Asn Thr Ser Leu Met Lys 

100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

50 Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
55 165 

<210> 175 
<211> 165 
<212> PRT 
60 <213> Artificial Sequence 

<220> 

<223> E107N/P109T Mutant IFN-alpha 2b 
65 <400> 175 



-86- 



37851-923 



55 



60 



Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser 


Leu 


Gly 


Ser 


Arg 


Arg 


Thr 


Leu 


Met 


1 






5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 








25 










30 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 




35 










40 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


50 










55 










60 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 






85 










90 










95 




Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Asn 


Thr 


Thr 


Leu 


Met 


Lys 






100 










105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 




115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 


130 








135 










140 










Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


Glu 


Ser 


145 








150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 
165 

























10 



15 



20 



<210> 176 
25 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

30 <223> K134N/S136T Mutant IFN-alpha 2b 
<400> 176 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 15 

35 Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 ~ 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 
40 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 
85 90 95 

45 Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Asn Tyr Thr Pro Cys Ala Trp Glu Val Val Arg 
50 130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 



<210> 177 
<211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> L157N/E159S Mutant IFN-alpha 2b 



<400> 177 

65 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 



-87- 



37851-923 



1 








5 










10 










15 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 








20 










25 










3 0 






Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly Asn 


Gin 


Phe 


Gin 






35 










4 0 










45 








Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 




50 










55 










D U 










Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 


65 










70 










75 










80 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 










Q C 

o b 










y u 














Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 








100 










105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 






115 










120 










125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 




130 










135 










140 










Ala 


Glu 


lie 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Asn 


Gin 


Ser 


Ser 


145 








150 










155 










160 


Leu 


Arg 


Ser 


Lys 


Glu 

























165 



<210> 178 
<211> 165 
25 <212> PRT 

<213> Artificial Sequence 

<220> 

<223> L157N/E159T Mutant IFN-alpha 2b 

30 



<400> 178 





Cys 


Asp 


Leu 


Pro 


Gin 


Thr 


His 


Ser Leu Gly Ser Arg Arg Thr 


Leu 


Met 




1 








5 










10 






15 




35 


Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


He 


Ser 


Leu 


Phe 


Ser Cys Leu 


Lys 


Asp 








20 










25 






30 








Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


Gin 
40 


Glu 


Glu 


Phe 


Gly Asn Gin 
45 


Phe 


Gin 




Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He Gin Gin 


He 


Phe 


40 




50 










55 










60 






Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp Asp Glu 


Thr 


Leu 




65 










70 










75 




80 




Leu 


Asp 


Lys 


Phe 


Tyr 
85 


Thr 


Glu 


Leu 


Tyr 


Gin 
90 


Gin 


Leu Asn Asp 


Leu 
95 


Glu 


45 


Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly Val 


Thr 


Glu 


Thr Pro Leu 


Met 


Lys 






100 








105 






110 






Glu 


Asp 


Ser 
115 


He 


Leu 


Ala 


Val 


Arg 
120 


Lys 


Tyr 


Phe 


Gin Arg He 
125 


Thr 


Leu 




Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp Glu Val 


Val 


Arg 


50 




130 










135 










140 






Ala 
145 
Leu 


Glu 
Arg 


He 
Ser 


Met 
Lys 


Arg 
Glu 


Ser 
150 


Phe 


Ser 


Leu 


Ser 


Thr 
155 


Asn Asn Gin 


Thr 


Ser 
160 



165 



55 <210> 179 
<211> 165 
<212> PRT 

<213> Artificial Sequence 

60 <220> 

<223> Q158N/S160T Mutant IFN-alpha 2b 

<400> 179 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
65 1 5 10 15 



-88- 



37851-923 





Leu 


Leu 


Ala 


Gin 
20 


Met 


Arg 


Arg 




Arg 


His 


Asp 
35 


Phe 


Gly 


Phe 


Pro 


5 


Lys 


Ala 
50 


Glu 


Thr 


He 


Pro 


Val 
55 




Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 




65 










70 




10 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 






85 








Ala 


Cys 


Val 


He 
100 


Gin 


Gly 


Val 




Glu 


Asp 


Ser 


He 


Leu 


Ala 


Val 


15 






115 










Tyr 


Leu 
130 


Lys 


Glu 


Lys 


Lys 


Tyr 
135 




Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 




145 










150 




20 


Leu 


Arg 


Ser 


Lys 


Glu 














165 







He 


Ser 


Leu 


Phe 


Ser 


Cys 


Leu 


Lys 


Asp 




25 










3 0 






Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 


4 0 










45 








Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


Ser 


Ser 


Ala 


Ala 


60 
Trp 


Asp 


Glu 


Thr 


Leu 








75 










80 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 






90 










95 




Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 




105 










110 






Arg 


Lys 


Tyr 


Phe 


Gin 


Arg 


He 


Thr 


Leu 


120 










125 








Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 










140 










Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Asn 


Glu 


Thr 








155 










160 



<210> 180 

<211> 165 

<212> PRT 

25 <213> Artificial 



Sequence 



<220> 

<223> E159N/L161S Mutant IFN-alpha 2b 
30 <400> 180 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
20 ~ 25 30 

35 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
40 65 70 * 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

45 Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Asn Ser 
50 145 150 155 160 

Ser Arg Ser Lys Glu 
165 



<210> 181 
55 <211> 165 
<212> PRT 

<213> Artificial Sequence 
<220> 

60 <223> E159N/L161T Mutant IFN-alpha 2b 



<400> 181 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 
15 10 ~ 15 

65 Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu Lys Asp 
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20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 

100 105 HO 

Glu Asp Ser He Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 " 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Asn Ser 
145 150 155 160 

Thr Arg Ser Lys Glu 
165 

<210> 182 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> EcoRI Forward Primer 
<400> 182 

gcctgtatga tttattggat gttggaattc cctgatgcgg tattttctcc ttacg 

<210> 183 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> EcoRI Reverse Primer 
<400> 183 

cgtaaggaga aaataccgca tcagggaatt ccaacatcca ataaatcata caggc 

<210> 184 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Seq Clal Forward Primer 
<400> 184 

ctgattatca accgcggtac atatgattga catgc 



<210> 185 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Seq Clal Reverse Primer 
<400> 185 

tacgggataa taccgcgcca catagcagaa c 
<210> 186 



31 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Seq Forward Primer 
<400> 186 

cctgatgaag gaggactc 

<210> 187 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Seq Reverse Primer 
<400> 187 

ccaagcagca gatgagtc 

<210> 188 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> I FN alpha-2b 5' Primer 
<400> 188 

tcagctgcaa gtcaagctgc tctgtgggct g 

<210> 189 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> I FN alpha-2b 3' Primer 
<400> 189 

gctctagatc attccttact tcttaaactt tcttgcaagt ttgttgac 

<210> 190 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> I FN alpha-2b Hindlll Primer 
<400> 190 

cccaagctta tggccttgac ctttgcttta ctggtg 

<210> 191 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> I FN alpha-2b Xbal Primer 
<400> 191 

gctctagatc attccttact tcttaaactt tcttgcaagt ttgttgac 
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<210> 192 

<211> 80 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> I FN alpha-2b 80 bp 5' Primer 



<400> 192 

cccaagctta tggccttgac ctttgcttta ctggtggccc tcctggtgct cagctgcaag 60 
tcaagctgct ctgtgggctg 

<210> 193 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> EMCV Forward Primer 



<400> 193 

cccctacatt gaggcatcca 20 

<210> 194 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> EMCV Reverse Primer 
<400> 194 

caggagcagg acaaggtcac t 21 

<210> 195 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> EMCV Probe 

<221> misc_feature 
<222> 1 

<223> n is FAM 

<221> misc__f eature 
<222> 24 

<223> n is TAMR A 



<400> 195 

ncagccgtca agacccaacc gctn 24 

<210> 196 
<211> 165 
<212> PRT 

<213> Homo sapiens 



<400> 196 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 

20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
3 5 4 4 0 4 5 
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Glu 


Ser 
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<210> 197 






























<211> 165 




























20 


<212> PRT 






























<213> Homo sapiens 


























<400> 197 
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Ser 




145 
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16 0 
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<210> 198 






























<211> 165 




























50 


<212> PRT 




























<213> Homo sapiens 


























<400> 198 
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1 III 


111 o 


Ser 


Leu 


biy 


Ser 


Arg 


Arg 


i nr 


Leu 


wet 


55 


1 








5 










1 u 










1 b 
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35 
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10 



15 



100 105 110 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 ~ 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

<210> 199 
<211> 165 
<212> PRT 

<213> Homo sapiens 



<400> 199 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Phe Ser Cys Leu Lys Asp 
20 20 25 30 

Arg His Asp Phe Gly Phe Pro Gin Gin Glu Phe Gly Asn Gin Phe Gin 

35 40 45 

Lys Ala Glu Thr lie Pro Val Leu His Glu Met lie Gin Gin lie Phe 
50 55 60 

25 Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Gly Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
30 100 ' 105 no 

Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 

115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 
130 135 140 

35 Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
145 150 155 160 

Leu Arg Ser Lys Glu 
165 

40 <210> 200 
<211> 165 
<212> PRT 

<213> Homo sapiens 
45 <400> 200 

Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met 

15 10 15 

Leu Leu Ala Gin Met Arg Arg lie Ser Leu Val Ser Cys Leu Lys Asp 
20 25 30 

50 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe Gin 
3 5 4 0 4 5 

Lys Ala Glu Thr lie Pro Val Leu His Gin Met lie Gin Gin lie Phe 

50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 
55 65 70 75 80 

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu 

85 90 95 

Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 
100 105 110 

60 Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg lie Thr Leu 
115 120 125 

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val Arg 

130 135 140 

Ala Glu lie Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 
65 145 150 155 160 
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Leu Arg Ser Lys Glu 
165 

<210> 201 
5 <211> 165 
<212> PRT 

<213> Homo sapiens 



1 n 


<400> 201 
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<210> 202 

<211> 165 

35 <212> PRT 

<213> Homo sapiens 





<400> 202 
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<210> 203 

<211> 165 

<212> PRT 

65 <213> Homo sapiens 
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25 <210> 204 

<211> 165 

<212> PRT 

<213> Homo sapiens 

30 <400> 204 

Cys Asp Leu Pro Gin 

1 5 
Leu Leu Ala Gin Met 
20 

35 Arg His Asp Phe Gly 
35 

Lys Ala Glu Thr He 
50 

Asn Leu Phe Ser Thr 
40 65 

Leu Asp Lys Phe Tyr 
85 

Ala Cys Val He Gin 
100 

45 Glu Asp Ser He Val 
115 

Tyr Leu Lys Glu Lys 
130 

Ala Glu He Met Arg 
50 145 

Leu Arg Ser Lys Glu 
165 

<210> 205 
55 <211> 165 
<212> PRT 

<213> Homo sapiens 

<400> 205 
60 Cys Asp Leu Pro Gin 
1 5 
Leu Leu Ala Gin Met 
20 
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Tip 
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1 111 
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Asp 
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1 111 


VjlU 


Leu 


Tyr 


bill 


bill 
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Asn 


Asp 


Leu 


blU 
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90 
















Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Val 


Lys 










100 










105 










110 






1 n 


Glu 


Asp 


Ser 


Tl a 

lie 


Leu 


A 1 -j 

rtla 


vdl 


Arg 


Lys 


Tyr 


r)"h c 


bin 


ril S 


x xe 


TVi -v~ 

i nr 


Leu 






115 










12 0 










125 










Tyr 


Leu 


Lys 


blU 


Lys 


Lys 


Tyr 


Cot 

oer 


Pro 


Cys 


ax a 


Trp 


bXU 


vax 


vax 


Arg 






130 










135 










140 












Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Pro 


Glu 


Ser 


15 


145 










1 b U 
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X b b 










16 0 


Leu 


Arg 


Ser 


Lys 


Glu 
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<210> 206 






























<211> 165 




























20 


<212> PRT 






























<213> Homo sapiens 


























<400> 206 




























25 


Cys 


Asp 


Leu 


Pro 


Gin 


I nr 


nib 


Ser 


Leu 


biy 


Ser 


Arg 


Arg 


inr 


Leu 


Met 


1 








5 










x u 






lb 






Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


1 its 


oer 


Leu 


-true 


Ser 


Cys 


Leu 


Lys 


Asp 










20 




























Arg 


His 


Asp 


Phe 


Gly 




Pro 


fin 

bin 


blu 


blU 


irne 


biy 


Asn 


bxn 


rne 


bin 


30 






35 










40 










Tt O 








Lys 


Ala 


Glu 


Thr 


He 


irl \J 


Val 


Leu 


it -: _ 
nlS 


r*i ii 

blU 


i v iec 


x xe 


bxn 


bxn 


lie 


Fne 






50 




















D \J 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


oer 


oer 


Axa 


Axa 


Trp 


Asp 


blU 


Thr 


Leu 
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o U 


35 


Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


blU 


Leu 


XJ-5 r- 

ril S 


bin 


bin 


Leu 


Asn 


Asp 


Leu 
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85 










y o 








95 






Ala 


Cys 


Val 


He 


Gin 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 










100 










105 










110 






Glu 


Asp 


Ser 


He 


Leu 


Ala 


vai 


Arg 


Lys 


Tyr 


Pne 


Gin 


Arg 


lie 


Thr 


Leu 


40 






115 




















125 








Tyr 


Leu 


Lys 


Glu 


Lys 


Lys 


Tyr 


Ser 


Pro 


Cys 


Ala 


Trp 


Glu 


Val 


Val 


Arg 






130 










135 










140 












Ala 


Glu 


He 


Met 


Arg 


Ser 


Phe 


Ser 


Leu 


Ser 


Thr 


Asn 


Leu 


Gin 


His 


Ser 




145 










IbU 










-I r- C 

lbb 










160 


45 


Leu 


Arg 


Ser 


Lys 


Glu 




























165 


























<210> 207 






























<211> 165 




























50 


<212> PRT 




























<213> Homo i 


sapiens 


























<400> 207 






























Cys 


Asp 


Leu 


Pro 


Gin 


x nr 


nib 


Ser 


Leu 


biy 


Ser 


Arg 


Arg 


i nr 


Leu 


Mot- 
Met: 


55 


1 








5 










x u 










T C 

l b 




Leu 


Leu 


Ala 


Gin 


Met 


Arg 


Arg 


i xe 


Ser 


Leu 


pne 


Ser 


Cys 


Leu 


Lys 


Asp 










20 










25 










30 








Arg 


His 


Asp 


Phe 


Gly 


Phe 


Pro 


Gin 


Glu 


Glu 


Phe 


Gly 


Asn 


Gin 


Phe 


Gin 








35 










40 










45 








60 


Lys 


Ala 


Glu 


Thr 


He 


Pro 


Val 


Leu 


His 


Glu 


Met 


He 


Gin 


Gin 


He 


Phe 


50 










55 










60 












Asn 


Leu 


Phe 


Ser 


Thr 


Lys 


Asp 


Ser 


Ser 


Ala 


Ala 


Trp 


Asp 


Glu 


Thr 


Leu 




65 










70 










75 
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Leu 


Asp 


Lys 


Phe 


Tyr 


Thr 


Glu 


Leu 


Tyr 


Gin 


Gin 


Leu 


Asn 


Asp 


Leu 


Glu 


65 










85 










90 










95 




Ala 


Cys 


Val 


He 


Ala 


Gly 


Val 


Gly 


Val 


Thr 


Glu 


Thr 


Pro 


Leu 


Met 


Lys 
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100 

Glu Asp Ser lie 
115 

Tyr Leu Lys Glu 
130 

Ala Glu lie Met 
145 

Leu Arg Ser Lys 



Leu Ala Val Arg 
120 

Lys Lys Tyr Ser 
135 

Arg Ser Phe Ser 
150 

Glu 
165 



105 

Lys Tyr Phe Gin 

Pro Cys Ala Trp 
140 

Leu Ser Thr Asn 
155 



110 

Arg lie Thr Leu 
125 

Glu Val Val Arg 

Leu Gin Glu Ser 
160 



<210> 208 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 208 

aacatatgtg tgatctgcct caaacccaca gcctgggtag c 41 

<210> 209 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 



<400> 209 

aaggatcctc attccttact tcttaaactt tcttgcaagt ttgttg 46 

<210> 210 
<211> 41 
<212> DNA 

<213> Artificial Sequence 



<220> 

<22 3> Oligonucleotide 
<400> 210 

aacatatgtg tgatctgcct caaacccaca gcctgggtag c 41 

<210> 211 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 211 

aaggatcctc attccttact tcttaaactt tcttgcaagt ttgttg 46 

<210> 212 
<211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 212 

Val Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 " 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
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35 










40 










45 








Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 




50 








55 










60 










Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 
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Glu 


Thr 
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Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 










85 










90 










95 




His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 






100 










105 










110 






Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly Arg 


115 










120 










125 








He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 




130 








135 










140 










He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 


145 








150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 























165 



<210> 213 
20 <211> 166 
<212> PRT 

<213> Homo sapiens 





<400> 213 
























Phe 


Gin 


25 


He 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 




1 






5 










10 










15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 






20 










25 










30 








Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 


30 


35 










40 










45 






Gin 




Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 






50 








55 










60 












Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 




65 










70 








75 










80 


35 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 












85 










90 










95 






His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 








100 










105 










110 








Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly Arg 


40 


115 










120 










125 










He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 






130 








135 










140 












He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




145 








150 










155 










160 


45 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 























165 



<210> 214 

<211> 166 

50 <212> PRT 

<213> Homo sapiens 



<400> 214 
























Gin 


Thr 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin Arg 


Ser 


Ser 


Asn 


Phe 


1 






5 










10 








15 




Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 




20 










25 








30 






Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu Glu 


He 


Lys 


Gin 


Leu 


Gin 




35 










40 








45 








Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr He 


Tyr 


Glu 


Met 


Leu 


Gin 




50 








55 








60 










Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 
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75 
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Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn Val 


Tyr 


His 


Gin 


He 


Asn 



65 85 90 95 
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His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 








100 










105 










110 








Arg 


Gly 


Lys 




Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 




Tvr 


Tvr 


Glv 


Arg 








115 










120 










125 
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Leu 


His 


Tyr 
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Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 






130 










135 










140 
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Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




145 










150 










155 










160 


10 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 






























165 
























15 


<210> 215 




























<211> 166 






























<212> PRT 






























<213> Homo sapiens 
























20 


<400> 215 




























Ala 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




1 








5 










10 










15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 










20 










25 










30 






25 


Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 




35 










40 










45 










Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 






50 










55 










60 












Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


30 


65 










70 










75 










80 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 












85 










90 










95 






His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 










100 










J. \j zj 










110 






35 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 






115 










120 










125 










He 


Leu 


His 


Tyr 


Leu 


L Y S 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 






130 










135 










140 












He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tvr 


Phe 


He 


Asn 


Arci 


Leu 


40 


145 










150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
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- <210> 216 






























<211> 166 




























45 


<212> PRT 






























<213 > Homo sapiens 


























<400> 216 






























Met 


Ser 


Tyr 


Asn 


Val 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 


50 


1 






5 








10 








15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 










20 










25 










30 








Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 


55 






35 










40 










45 








Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 






50 










55 










60 












Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 




65 










70 










75 










80 




Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 


60 










85 










90 








95 






His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 










100 










105 










110 








Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 


65 






115 










120 










125 








He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 
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130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
5 165 

<210> 217 
<211> 166 
<212> PRT 
10 <213> Homo sapiens 

<400> 217 

Met Ser Tyr Asn lie Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
1 5 10 15 

1 5 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 ~ " 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
20 50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
85 90 95 

25 His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
30 130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 " 160 

Thr Gly Tyr Leu Arg Asn 
165 



35 



40 



<210> 218 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 218 

Met Ser Tyr Asn Thr Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
45 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

50 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 ~ 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
55 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

60 lie Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

65 <210> 219 
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<211> 166 
<212> PRT 

<213> Homo sapiens 
5 <400> 219 

Met Ser Tyr Asn Gin Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

10 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 " 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
1 5 65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 " 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

20 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 " 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
25 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 220 
30 <211> 166 
<212> PRT 
<213> Homo sapiens 

<400> 220 

35 Met Ser Tyr Asn His Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 ~ ~ 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
40 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 ^ 80 

45 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 ' 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
50 115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

55 Thr Gly Tyr Leu Arg Asn 

165 

<210> 221 
<211> 166 
60 <212> PRT 

<213> Homo sapiens 

<400> 221 

Met Ser Tyr Asn Ala Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
65 1 5 10 15 
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Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

5 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 ' 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
10 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

15 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 " 150 155 160 

Thr Gly Tyr Leu Arg Asn 
20 165 

<210> 222 

<211> 166 

<212> PRT 

25 <213> Homo sapiens 

<400> 222 

Met Ser Tyr Asn Leu Leu Gly He Leu Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

30 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 3 0 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
35 50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
85 90 95 

40 His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
45 130 " 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 



50 



55 



<210> 223 

<211> 166 

<212> PRT 

<213> Homo sapiens 



<400> 223 

Met Ser Tyr Asn Leu Leu Gly Val Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
60 ' 20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

65 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
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65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
5 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 " 135 140 

10 lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 " 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

15 <210> 224 
<211> 166 
<212> PRT 

< 2 1 3 > Homo s ap i ens 
20 <400> 224 

Met Ser Tyr Asn Leu Leu Gly Phe Val Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

25 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 ' 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
30 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

35 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 * 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
40 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 225 
45 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 225 

50 Met Ser Tyr Asn Leu Leu Gly Phe He Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
55 * 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

60 Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
65 ^ 115 120 125 
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He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 * 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

5 Thr Gly Tyr Leu Arg Asn 

165 

<210> 226 
<211> 166 
10 <212> PRT 

<213> Homo sapiens 

<400> 226 

Met Ser Tyr Asn Leu Leu Gly Phe Thr Gin Arg Ser Ser Asn Phe Gin 
15 1 " 5 ' 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

20 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
25 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

30 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
35 165 

<210> 227 
<211> 166 
<212> PRT 
40 <213> Homo sapiens 

<400> 227 

Met Ser Tyr Asn Leu Leu Gly Phe Gin Gin Arg Ser Ser Asn Phe Gin 
1 5 10 15 

45 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 50 ^ 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
85 90 95 

55 His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
60 130 ~ 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

65 
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<210> 228 
<211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 228 







Ser 


Tyr 


Asn 


Leu 




x 








r; 


10 


Cys 


Gin 


Lys 


Leu 


Leu 




20 






Lys 


Asp 


Arg 
35 


Met 


Asn 




bin 


Fne 
50 


Cjin 


Lys 


blU 


15 


Asn 
65 


He 


Phe 


Ala 


He 




Glu 


Thr 


He 


Val 


Glu 
85 


20 


His 


Leu 


Lys 


Thr 


Val 






100 






Arg 


Gly 


Lys 
115 


Leu 


Met 




He 


Leu 


His 


Tyr 


Leu 


25 




130 








He 
145 


Val 


Arg 


Val 


Glu 




Thr 


Gly 


Tyr 


Leu 


Arg 
165 



30 <210> 229 
<211> 166 
<212> PRT 

<213> Homo sapiens 

35 <400> 229 

Met Ser Tyr Asn Leu 

1 5 
Cys Gin Lys Leu Leu 
20 

40 Lys Asp Arg Met Asn 

35 

Gin Phe Gin Lys Glu 
50 

Asn He Phe Ala He 
45 65 

Glu Thr He Val Glu 
85 

His Leu Lys Thr Val 
100 

50 Arg Gly Lys Leu Met 
115 

He Leu His Tyr Leu 
130 

He Val Arg Val Glu 
55 145 

Thr Gly Tyr Leu Arg 
165 

<210> 230 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 

<400> 230 
65 Met Ser Tyr Asn Leu 



Leu 


vjiy 


flit; 






Arg 










10 




irp 


ni t-, 


T 


Asn 


ui.y 


Arg 








Z. Zj 






trie 


Asp 




Pro 










40 








Asp 


Ala 


Ala 


Leu 


Thr 


He 




55 










Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


/ u 










/ Z> 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 










90 




Leu 


Glu 


Glu 


Lys 


Leu 


Glu 








105 






Ser 


Ser 


Leu 


His 


Leu 


Lys 






X z. u 








Lys 


Ala 


Lys 


Glu 




Ser 




X 3 -D 










He 


Leu 


Arg 


Asn 


Phe 


xyx 


i en 
1 jU 










1 cc 

XDj 


Asn 












Leu 




r*ne 


A-ia 


pi n 

Lr-Ln 


Arg 










1 0 

X \J 




Trp 


Lxxn 


Leu 


Asn 


Kj± y 


Arg 
















Asp 


xxe 


Pro 


<jxU 


v?xU 






40 








Asp 


Ala 


Ala 


Leu 


Thr 


He 




55 










Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


/ U 










/ D 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 










90 




Leu 


Glu 


Glu 


Lys 


Leu 


Glu 








105 






Ser 


Ser 


Leu 


His 


Leu 


Lys 






120 






Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 




135 










He 


Leu 


Arg 


Asn 


Phe 


Tyr 


150 










155 


Asn 












Leu 


Gly 


Phe 


Leu 


Gin 


His 
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Ser 


Ser 


Asn 


rUc 


pin 








X J 




Leu 


fin 

kjXU 


lyr 


Cys 


Leu 






J u 






He 


Lys 


Gin 


Leu 


Gin 




45 








Tyr 


Glu 


Met 


Leu 


Gin 


60 










Ser 


Thr 


Gly 


Trp 


Asn 










80 


Tyr 


His 


Gin 


He 


Asn 








95 




Lys 


Glu 


Asp 


Phe 


Thr 






110 






Arg 


Tyr 


Tyr 


\jxy 


Arg 




-IOC 








Hi s 




r\X d 


±rp 


Tb-r 

± 11X 


Xft u 










"DVifa 
±r Iltr 


11c 


Asn 


Arg 


T 

Leu 










"i 

ibu 


Ser 


oci 


Asn 


irne 


bin 








1 

X 3 




Leu 


CjxU 


Tyr 


Cys 


Leu 






t n 
J u 






He 


Lys 


Gin 


Leu 


Gin 




45 








Tyr 


Glu 


Met 


Leu 


Gin 


60 










Ser 


Thr 


Gly 


Trp 


Asn 










80 


Tyr 


His 


Gin 


He 


Asn 








95 




Lys 


Glu 


Asp 


Phe 


Thr 






110 






Arg 


Tyr 


Tyr 


Cjj.y 


Arg 




125 








His 


Cys 


Ala 


Trp 


Thr 


140 










Phe 


He 


Asn 


Arg 


Leu 










160 


Ser 


Ser 


Asn 


Phe 


Gin 





1 








cr 
-> 










Cys 


bin 


Lys 


Leu 


Leu 


Trp 


pi t-, 

win 


Leu 










Z U 












Lys 


Asp 


Arg 


Mec 


Asn 


rne 


Asp 


T 1 Q 

l J.e 


5 
















a r\ 




pi n 

b JLil 


irne 


bin 


Lys 


C~\ i i 
bill 


Asp 


Al 3 

Aia 


Aia 






















Asn 


lie 


Pne 


Ala 


Tl - 

lie 


pne 


Arg 


bin 


10 


D D 














bill 


i nr 


lie 


val 


blU 


Asn 


Leu 


Leu 












O D 










His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 










100 










I o 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 






115 










120 




He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 






130 










135 






He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


20 


145 










150 






Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
















165 










<210> 231 














<211> 166 












25 


<212> PRT 














<213> Homo sapiens 










<400> 231 












OA 
OU 


Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Cjiy 


T>V. /-v 

pne 


1 






5 








Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 










20 












Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


xi 

i le 


35 






35 










a n 


Gin 


Phe 


Gin 


Lys 


Glu Asp 


7> n _ 

Ala 


Ala 






50 










bb 






Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 




65 










70 








Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


40 










85 










His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 










100 












Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


45 






115 










120 


He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 






130 










135 






He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 




145 










150 






50 


Thr 


Gly 


Tyr 


Leu 


Arg Asn 












165 










<21C 


l> 232 














<211> 166 












55 


<212> PRT 












<213 


i> Homo sapiens 










<40C 


l> 232 














Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


60 


1 








5 








Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 










20 












Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 








35 










40 


65 


Gin 


Phe 


Gin 


Lys 


Glu Asp 


Ala 


Ala 




50 








55 
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10 










l o 




Asn Gly Arg 


Leu 


P 1 n 
blU 


lyr 


Cys 


Leu 


25 
















Pro 


pi ,. 

blU 


blU 


Tic* 

lie 


Lys 
45 


Pi -n 

bin 


Leu 


bin 


Leu 


Thr 


He 


Tyr 
60 


P 1 1 1 
blU 


i v ie u 


Leu 


PI -n 

bin 


ASp 


Ser 


Ser 
75 


Ser 


rpV-> -v- 

inr 


Lily 


Trp 


Asn 
80 


Ala 


Asn 


Val 


Tyr 


rli s 


Pin 

bin 


lie 


Asn 




90 








95 




Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 


105 










110 






His 


Leu 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


Asn 


Phe 


Tyr 
155 


Phe 


He 


Asn 


Arg 


Leu 
160 



Leu 


Gin 


Gin 


Ser 


Ser 


Asn 


Phe 


Gin 




10 










15 




Asn 


Gly Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 


25 










30 






Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 










45 








Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 








60 










Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 






75 










80 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 




90 










95 




Lys 


Leu 


Glu 


Lys 


Glu Asp 


Phe 


Thr 


105 










110 






His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 










125 








Glu Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 








140 










Asn 


Phe 


Tyr 


Phe 


He 


Asn Arg 


Leu 






155 










160 



Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


He 


Gin 




10 










15 




Asn 


Gly Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 


25 










30 






Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 










45 








Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 



60 
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Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
85 90 95 

5 His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

10 130 4 * 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 

145 "* 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 



15 



20 



<210> 233 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 233 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Val Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 ^ 55 60 

30 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 ' 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 234 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 234 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Gin Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 " 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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115 120 
lie Leu His Tyr Leu Lys Ala Lys 

130 135 
lie Val Arg Val Glu lie Leu Arg 
5 145 150 
Thr Gly Tyr Leu Arg Asn 
165 



125 

Glu Tyr Ser His Cys Ala Trp Thr 
140 

Asn Phe Tyr Phe lie Asn Arg Leu 
155 160 



<210> 235 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 235 
1 5 Met Ser Tyr Asn 
1 

Cys Gin Thr Leu 
20 

Lys Asp Arg Met 
20 35 

Gin Phe Gin Lys 
50 

Asn lie Phe Ala 
65 

25 Glu Thr lie Val 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
30 lis 

He Leu His Tyr 
130 

He Val Arg Val 
145 

35 Thr Gly Tyr Leu 



Leu Leu Gly Phe Leu Gin 

5 ' 10 

Leu Trp Gin Leu Asn Gly 
25 

Asn Phe Asp He Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

He Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Glu Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
135 

Glu He Leu Arg Asn Phe 

150 
Arg Asn 
165 



Arg Ser Ser Asn Phe Gin 
15 

Arg Leu Glu Tyr Cys Leu 
30 

Glu He Lys Gin Leu Gin 
45 

He Tyr Glu Met Leu Gin 
60 

Ser Ser Thr Gly Trp Asn 
75 80 
Val Tyr His Gin He Asn 
95 

Glu Lys Glu Asp Phe Thr 
110 

Lys Arg Tyr Tyr Gly Arg 
125 

Ser His Cys Ala Trp Thr 
140 

Tyr Phe He Asn Arg Leu 
155 160 



<210> 236 

<211> 166 

40 <212> PRT 

<213> Homo sapiens 



<400> 236 
Met Ser Tyr Asn 
45 l 

Cys Gin Ser Leu 
20 

Lys Asp Arg Met 
35 

50 Gin Phe Gin Lys 
50 

Asn He Phe Ala 
65 

Glu Thr He Val 

55 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

60 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 

65 



Leu Leu Gly Phe Leu Gin 

5 10 
Leu Trp Gin Leu Asn Gly 
25 

Asn Phe Asp He Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

He Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Glu Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
135 

Glu He Leu Arg Asn Phe 

150 
Arg Asn 
165 



Arg Ser Ser Asn Phe Gin 
15 

Arg Leu Glu Tyr Cys Leu 
30 

Glu He Lys Gin Leu Gin 
45 

He Tyr Glu Met Leu Gin 
60 

Ser Ser Thr Gly Trp Asn 
75 80 
Val Tyr His Gin He Asn 
95 

Glu Lys Glu Asp Phe Thr 
110 

Lys Arg Tyr Tyr Gly Arg 
125 

Ser His Cys Ala Trp Thr 
140 

Tyr Phe He Asn Arg Leu 
155 160 
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<210> 237 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 237 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin His Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

1 5 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 ' 140 

25 lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 238 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 238 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Ser Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

40 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 " 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 239 
60 <211> 165 
<212> PRT 

<213> Homo sapiens 
<400> 239 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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15 10 15 

Cys Gin Lys Leu Leu His Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
5 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 ' 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

10 Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
15 ~ 115 12 0 12 5 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 ~ 150 155 160 

20 Thr Gly Tyr Leu Arg 

165 

<210> 240 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 

<400> 240 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
30 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu His Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
40 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 J 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 

<210> 241 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 

<400> 241 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

60 Cys Gin Lys Leu Leu Trp Gin Leu Ser Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
65 50 55 60 
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Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 










70 










75 










80 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 










85 










90 










95 




His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 






100 










105 










110 






Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 






115 










120 










125 








He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 




130 










135 










140 










He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn Arg 


Leu 


145 








150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 























165 



15 

<210> 242 
<211> 166 
<212> PRT 

<213> Homo sapiens 

20 



<400> 242 





Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




1 






5 










10 










15 




25 


Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Gin 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 




20 










25 










30 








Lys 


Asp 


Arg 
35 


Met 


Asn 


Phe 


Asp 


He 
40 


Pro 


Glu 


Glu 


He 


Lys 
45 


Gin 


Leu 


Gin 




Gin 


Phe 
50 


Gin 


Lys 


Glu 


Asp 


Ala 
55 


Ala 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 


30 


Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin Asp 


Ser 


Ser 


Ser 


Thr Gly 


Trp 


Asn 




65 










70 










75 










80 




Glu 


Thr 


He 


Val 


Glu 
85 


Asn 


Leu 


Leu 


Ala 


Asn 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 




His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 


35 






100 










105 










110 








Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly Arg 






115 










120 










125 










He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


40 


He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn Arg 


Leu 




145 








150 










155 










160 




Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 























45 <210> 243 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 243 





Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




1 






5 










10 










15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu Asn Gly His 


Leu 


Glu 


Tyr 


Cys 


Leu 








20 










25 










30 






55 


Lys 


Asp 


Arg 
35 


Met 


Asn 


Phe 


Asp 


He 
40 


Pro 


Glu 


Glu 


He 


Lys 
45 


Gin 


Leu 


Gin 




Gin 


Phe 
50 


Gin 


Lys 


Glu 


Asp 


Ala 
55 


Ala 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 




Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


60 


65 










70 








75 










80 




Glu 


Thr 


He 


Val 


Glu 
85 


Asn 


Leu 


Leu 


Ala 


Asn 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 




His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 








100 










105 










110 






65 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly Arg 
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115 

He Leu His Tyr Leu 
130 

He Val Arg Val Glu 
5 145 

Thr Gly Tyr Leu Arg 
165 

<210> 244 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 244 



15 


Met 
1 


Ser 


Tyr 


Asn 


Leu 
5 


Leu 


Gly 


Phe 


Leu 


Gin 
10 


Arg 


Ser 


Ser 


Asn 


Phe 
15 


Gin 




Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly Gin 


Leu 


Glu 


Tyr 


Cys 


Leu 










20 










25 










30 






20 


Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 






35 










40 










45 










Gin 


Phe 
50 


Gin 


Lys 


Glu 


Asp 


Ala 
55 


Ala 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 




Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


25 


65 










70 










75 








80 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 












85 










90 








95 






His 


Leu 


Lys 


Thr 
100 


Val 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


30 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly Arg 






115 










120 










125 










He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 




He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn Arg 


Leu 


35 


145 










150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 























<210> 245 
<211> 166 
40 <212> PRT 

<213> Homo sapiens 

<400> 245 
Met Ser Tyr Asn 

45 i 

Cys Gin Lys Leu 
20 

Lys Asp Arg Met 
35 

50 Gin Phe Gin Lys 
50 

Asn He Phe Ala 
65 

Glu Thr He Val 

55 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

60 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 

65 



120 125 
Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

13 5 14 0 

He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
150 155 160 

Asn 



Leu 


Leu Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 


5 










10 










15 




Leu 


Trp 


Gin 


Leu 


Asn 


Gly Arg Val 


Glu 


Tyr 


Cys 


Leu 










25 










30 






Asn 


Phe 


Asp 


He 
40 


Pro 


Glu 


Glu 


He 


Lys 
45 


Gin 


Leu 


Gin 


Glu 


Asp 


Ala 
55 


Ala 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 


He 


Phe 


Arg 


Gin Asp 


Ser 


Ser 


Ser 


Thr 


Gly Trp Asn 




70 










75 










80 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 


85 










90 










95 




Val 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly Arg 








120 










125 








Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




150 










155 








160 


Arg 


Asn 






















165 

























-113- 



37851-923 



<210> 246 
<211> 166 
<212> PRT 

<213 > Homo sapiens 

5 

<400> 246 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg lie Glu Tyr Cys Leu 
1 0 2 0 2 5 3 0 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

1 5 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 ~ 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 " 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 " 140 

25 lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 247 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 247 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Thr Glu Tyr Cys Leu 
2 0 25 3 0 

40 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 ~ 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 * 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 12 0 12 5 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 * 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
55 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 248 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 248 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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Cys Gin Lys 

Lys Asp Arg 
5 35 
Gin Phe Gin 
50 

Asn He Phe 
65 

10 Glu Thr He 

His Leu Lys 

Arg Gly Lys 

1 5 115 

He Leu His 

130 

He Val Arg 
145 

20 Thr Gly Tyr 



5 

Leu Leu Trp Gin 
20 

Met Asn Phe Asp 

Lys Glu Asp Ala 
5 5 

Ala He Phe Arg 
70 

Val Glu Asn Leu 
85 

Thr Val Leu Glu 
100 

Leu Met Ser Ser 

Tyr Leu Lys Ala 
135 

Val Glu He Leu 
150 

Leu Arg Asn 
165 



10 

Leu Asn Gly Arg 
25 

He Pro Glu Glu 
40 

Ala Leu Thr He 

Gin Asp Ser Ser 
75 

Leu Ala Asn Val 
90 

Glu Lys Leu Glu 
105 

Leu His Leu Lys 
120 

Lys Glu Tyr Ser 

Arg Asn Phe Tyr 
155 



15 

Gin Glu Tyr Cys Leu 
30 

He Lys Gin Leu Gin 
45 

Tyr Glu Met Leu Gin 
60 

Ser Thr Gly Trp Asn 
80 

Tyr His Gin He Asn 
95 

Lys Glu Asp Phe Thr 
110 

Arg Tyr Tyr Gly Arg 
125 

His Cys Ala Trp Thr 
140 

Phe He Asn Arg Leu 
160 



<210> 249 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 



<400> 249 
Met Ser Tyr Asn 
30 i 

Cys Gin Lys Leu 
2 0 

Lys Asp Arg Met 
35 

35 Gin Phe Gin Lys 
50 

Asn He Phe Ala 
65 

Glu Thr He Val 

40 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

45 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 

50 



Leu Leu Gly Phe Leu Gin 

5 10 
Leu Trp Gin Leu Asn Gly 
25 

Asn Phe Asp He Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

He Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Glu Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
135 

Glu He Leu Arg Asn Phe 

150 
Arg Asn 
165 



Arg 


Ser 


Ser 


Asn 


Phe 
15 


Gin 


Arg 


His 


Glu 


Tyr 
30 


Cys 


Leu 


Glu 


He 


Lys 
45 


Gin 


Leu 


Gin 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


75 










80 


Val 


Tyr 


His 


Gin 


He 


Asn 








95 




Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 


155 










160 



<210> 250 
<211> 166 
<212> PRT 
55 <213> Homo sapiens 

<400> 250 



Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin Arg 


Ser 


Ser 


Asn 


Phe 


Gin 


1 






5 










10 








15 




Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly Arg 


Ala 


Glu 


Tyr 


Cys 


Leu 




20 










25 








30 






Lys 


Asp 


Arg 
35 


Met 


Asn 


Phe 


Asp 


He 
40 


Pro 


Glu Glu 


He 


Lys 
45 


Gin 


Leu 


Gin 


Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr He 


Tyr 


Glu 


Met 


Leu 


Gin 



65 50 55 60 
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Asn 


He 


Phe 


Ala 


He 




65 












Glu 


Thr 


He 


Val 


Glu 
85 


5 


His 


Leu 


Lys 


Thr 
100 


Val 




Arg 


Gly 


Lys 
115 


Leu 


Met 




He 


Leu 


His 


Tyr 


Leu 


10 




130 








He 


Val 


Arg 


Val 


Glu 




145 












Thr 


Gly 


Tyr 


Leu 


Arg 
165 



15 



<210> 251 
<211> 166 
<212> PRT 

<213> Homo sapiens 

20 

<400> 251 





Met 


Ser 


Tyr 


Asn 


Leu 




1 








5 


25 


Cys 


Gin 


Lys 


Leu 


Leu 




20 






Lys 


Asp 


Arg 
35 


Met 


Asn 




Gin 


Phe 


Gin 


Lys 


Glu 


30 




50 








Asn 
65 


He 


Phe 


Ala 


He 




Glu 


Thr 


He 


Val 


Glu 
85 




His 


Leu 


Lys 


Thr 


Val 


35 






100 






Arg 


Gly 


Lys 
115 


Leu 


Met 




He 


Leu 


His 


Tyr 


Leu 


40 




130 








He 
145 


Val 


Arg 


Val 


Glu 




Thr 


Gly 


Tyr 


Leu 


Arg 
165 



45 <210> 252 

<211> 166 

<212> PRT 

<213> Homo sapiens 

50 <400> 252 

Met Ser Tyr Asn Leu 

1 5 
Cys Gin Lys Leu Leu 
2 0 

55 Lys Asp Arg Met Asn 
35 

Gin Phe Gin Lys Glu 
50 

Asn He Phe Ala He 
60 65 

Glu Thr He Val Glu 
85 

His Leu Lys Thr Val 
100 

65 Arg Gly Lys Leu Met 



Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


70 










75 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 










90 




Leu 


Glu 


Glu 


Lys 


Leu 


Glu 








105 






Ser 


Ser 


Leu 


His 


Leu 


Lys 






120 








Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 




135 










He 


Leu 


Arg 


Asn 


Phe 


Tyr 


150 










155 


Asn 












Leu 


Gly 


Phe 


Leu 


Gin 


Arg 










10 




Trp 


Gin 


Leu 


Asn 


Gly 


Arg 








25 






Phe 


Asp 


He 


Pro 


Glu 


Glu 






40 








Asp 


Ala 


Ala 


Leu 


Thr 


He 




55 










Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


70 










75 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 
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115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
5 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 253 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 253 

1 5 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu His Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
20 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 - 8Q 

25 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
30 115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

35 Thr Gly Tyr Leu Arg Asn 

165 

<210> 254 
<211> 166 
40 <212> PRT 

<213> Homo sapiens 

<400> 254 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
45 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu lie Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

50 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 ' 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
55 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 ~ 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

60 lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
65 165 
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<210> 255 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 255 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Val 
10 20 25 "* J 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

15 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 ' 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 ' 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 * 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 256 
<211> 166 
<212> PRT 
<213> Homo sapiens 

35 <400> 256 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys He 
20 25 30 

40 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 ' 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 ' 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 257 
60 <211> 166 
<212> PRT 
<213> Homo sapiens 

<400> 257 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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<210> 260 
<211> 166 
<212> PRT 
<213> Homo sapiens 

20 

<400> 260 

Met Ser Tyr Asn Leu 

1 5 
Cys Gin Lys Leu Leu 
25 20 

Lys Asp Arg Met Asn 
35 

Gin Phe Gin Lys Glu 
50 

30 Asn He Phe Ala He 
65 

Glu Thr He Val Glu 
85 

His Leu Lys Thr Val 

35 ioo 

Arg Gly Lys Leu Met 
115 

He Leu His Tyr Leu 
130 

40 He Val Arg Val Glu 
145 

Thr Gly Tyr Leu Arg 
165 

45 <210> 261 
<211> 166 
<212> PRT 
<213> Homo sapiens 

50 <400> 261 

Gin Ser Tyr Asn Leu 

1 5 
Cys Gin Lys Leu Leu 
20 

55 Lys Asp Arg Met Asn 
35 

Gin Phe Gin Lys Glu 
50 

Asn He Phe Ala He 
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Glu Thr He Val Glu 
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100 

65 Arg Gly Lys Leu Met 
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115 

lie Leu His Tyr Leu 
130 

lie Val Arg Val Glu 
5 145 

Thr Gly Tyr Leu Arg 
165 



120 

Lys Ala Lys Glu Tyr Ser 
135 

lie Leu Arg Asn Phe Tyr 
150 155 
Asn 



125 

His Cys Ala Trp Thr 
140 

Phe lie Asn Arg Leu 
160 



<210> 262 

10 <211> 166 

<212> PRT 

<213> Homo sapiens 



<400> 262 

1 5 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Gin Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
20 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 ~ 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

25 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
30 ' 115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 * 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

35 Thr Gly Tyr Leu Arg Asn 

165 



<210> 263 

<211> 166 

40 <212> PRT 

<213 > Homo sapiens 



<400> 263 

Met Ser Tyr Asn 

45 l 

Cys Gin Lys Leu 
20 

Thr Asp Arg Met 
35 

50 Gin Phe Gin Lys 
50 

Asn lie Phe Ala 
65 

Glu Thr lie Val 

55 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

60 lie Leu His Tyr 
130 

lie Val Arg Val 
145 

Thr Gly Tyr Leu 

65 



Leu Leu Gly Phe Leu Gin 

5 10 
Leu Trp Gin Leu Asn Gly 
25 

Asn Phe Asp lie Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

lie Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Glu Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
13 5 

Glu lie Leu Arg Asn Phe 

150 
Arg Asn 
165 



Arg Ser Ser Asn Phe Gin 
15 

Arg Leu Glu Tyr Cys Leu 
30 

Glu lie Lys Gin Leu Gin 
45 

lie Tyr Glu Met Leu Gin 
60 

Ser Ser Thr Gly Trp Asn 
75 80 
Val Tyr His Gin lie Asn 
95 

Glu Lys Glu Asp Phe Thr 
110 

Lys Arg Tyr Tyr Gly Arg 
125 

Ser His Cys Ala Trp Thr 
140 

Tyr Phe lie Asn Arg Leu 
155 160 
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<210> 264 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 264 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Ser Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

15 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 12 0 12 5 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 ' 135 140 

25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 " 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 265 
<211> 166 
<212> PRT 
<213> Homo sapiens 

35 <400> 265 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 ~ 25 30 

40 His Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 266 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 266 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
5 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 



<210> 280 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 280 

1 5 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
20 * 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

25 Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu His Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
30 " 115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 " 150 155 160 

35 Thr Gly Tyr Leu Arg Asn 

165 



<210> 281 

<211> 166 

40 <212> PRT 

<213> Homo sapiens 



<400> 281 

Met Ser Tyr Asn 

45 l 

Cys Gin Lys Leu 
20 

Lys Asp Arg Met 
35 

50 Gin Phe Gin Lys 
50 

Asn He Phe Ala 
65 

Glu Thr He Val 

55 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

60 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 

65 



Leu Leu Gly Phe Leu Gin 

5 " 10 

Leu Trp Gin Leu Asn Gly 
25 

Asn Phe Asp He Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

He Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Gin Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
135 

Glu He Leu Arg Asn Phe 

150 
Arg Asn 
165 



Arg Ser Ser Asn Phe Gin 
15 

Arg Leu Glu Tyr Cys Leu 
30 

Glu He Lys Gin Leu Gin 
45 

He Tyr Glu Met Leu Gin 
60 

Ser Ser Thr Gly Trp Asn 
75 80 
Val Tyr His Gin He Asn 
95 

Glu Lys Glu Asp Phe Thr 
110 

Lys Arg Tyr Tyr Gly Arg 
125 

Ser His Cys Ala Trp Thr 
140 

Tyr Phe He Asn Arg Leu 
155 160 
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<210> 282 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 282 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

! 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

15 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu His Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 283 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 283 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 ~ 25 30 

40 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Gin Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 284 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 284 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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25 <212> PRT 

<213> Homo sapiens 
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<210> 286 
<211> 166 
<212> PRT 
55 <213> Homo sapiens 



<400> 286 

Met Ser Tyr Asn Leu Leu Gly Phe 
1 5 
60 Cys Gin Lys Leu Leu Trp Gin Leu 
20 

Lys Asp Arg Met Asn Phe Asp He 

35 40 
Gin Phe Gin Lys Glu Asp Ala Ala 
65 50 55 



Leu Gin Arg Ser Ser Asn Phe Gin 

10 15 
Asn Gly Arg Leu Glu Tyr Cys Leu 
25 * " 30 
Pro Glu Glu He Lys Gin Leu Gin 
45 

Leu Thr He Tyr Glu Met Leu Gin 
60 
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Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
85 90 95 

5 His Leu Lys Thr Val Leu Glu Glu Thr Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
10 130 " 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 
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<210> 287 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 287 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 ~ 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 " ~ 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Ser Leu Glu Lys Glu Asp Phe Thr 
35 100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 ' 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 288 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 288 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu His Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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<212> PRT 

<213> Homo sapiens 
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<213> Homo sapiens 
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<210> 300 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 300 

Asn Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 " 55 60 

15 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 ^ 135 140 

25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
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<212> PRT 

<213> Homo sapiens 
35 <400> 301 

Arq Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
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40 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
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Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
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Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
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Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
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His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
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50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 ~ ~ 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 " 150 155 160 

Thr Gly Tyr Leu Arg Asn 
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<212> PRT 

<213> Homo sapiens 
<400> 302 

65 Ser Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 ~ 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
5 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 307 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 307 

1 5 Met Ser Tyr Asn Asn Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
20 J 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 " 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

25 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
30 ~ 115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

35 Thr Gly Tyr Leu Arg Asn 

165 

<210> 308 
<211> 166 
40 <212> PRT 

<213> Homo sapiens 

<400> 308 

Met Ser Tyr Asn Ser Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
45 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

50 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 ~ 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
55 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

60 lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 ' 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
65 165 
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<210> 309 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 309 

Met Ser Tyr Asn Leu Asp Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 ' 5 ~ " 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 " 55 60 

15 Asn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 310 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 310 

Met Ser Tyr Asn Leu Glu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

40 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 " ' 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 ^ 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 311 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 311 

65 Met Ser Tyr Asn Leu Lys Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
5 35 * 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 ' 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

10 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
15 ~ 115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 ' 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

20 Thr Gly Tyr Leu Arg Asn 

165 

<210> 312 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 

<400> 312 

Met Ser Tyr Asn Leu Asn Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
30 15 " 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
40 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

45 lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 

<210> 313 
<211> 166 
<212> PRT 
55 <213> Homo sapiens 

<400> 313 

Met Ser Tyr Asn Leu Gin Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

60 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
65 50 55 60 
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Arg 


Gly 


Lys 
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Leu 


Met 


Ser 


Ser 


Leu 
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His 


Leu 


Lys 


Arg 


Tyr 
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Gly 


Arg 


He 
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130 


His 
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135 
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Ser 


His 
140 


Cys 


Ala 


Trp 
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He 


Val 


Arg 
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Glu 


He 
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Arg 
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Phe 


He 
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Arg 
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145 
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160 


Thr 
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Arg 
165 


Asn 























<210> 314 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 314 

Met Ser Tyr Asn Leu Arg Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 " 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 " 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 " 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 315 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 315 

Met Ser Tyr Asn Leu Ser Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 ' 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 ~ ' 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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<210> 318 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 318 

Met Ser Tyr Asn Leu Leu Gly Glu Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 ~ 55 60 

1 5 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 ' 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 ~ 140 

25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 319 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 319 

Met Ser Tyr Asn Leu Leu Gly Lys Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

40 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 ' 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

lie Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 320 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 320 

65 Met Ser Tyr Asn Leu Leu Gly Arg Leu Gin Arg Ser Ser Asn Phe Gin 
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1 5 

Cys Gin Lys Leu Leu Trp Gin 
20 

Lys Asp Arg Met Asn Phe Asp 
5 35 

Gin Phe Gin Lys Glu Asp Ala 

50 55 
Asn lie Phe Ala lie Phe Arg 
65 70 
10 Glu Thr lie Val Glu Asn Leu 

85 

His Leu Lys Thr Val Leu Glu 
100 

Arg Gly Lys Leu Met Ser Ser 
15 115 

lie Leu His Tyr Leu Lys Ala 
130 135 
lie Val Arg Val Glu lie Leu 
145 150 
20 Thr Gly Tyr Leu Arg Asn 

165 
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90 
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He 
95 
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Glu 


Lys 
105 


Leu 
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Lys 
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Asp 
110 


Phe 
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Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 


120 
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Glu 
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140 
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Trp 


Thr 


Arg 
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155 


Phe 


He 
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Arg 
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160 



<210> 321 

<211> 166 

25 <212> PRT 

<213> Homo sapiens 



<400> 321 

Met Ser Tyr Asn Leu Leu Gly Phe Asp Gin Arg Ser Ser Asn Phe Gin 
30 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 * 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
40 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 12 0 ^ 

45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 



<210> 322 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 



<400> 322 

Met Ser Tyr Asn Leu Leu Gly Phe 
1 5 
60 Cys Gin Lys Leu Leu Trp Gin Leu 
20 

Lys Asp Arg Met Asn Phe Asp He 

35 40 
Gin Phe Gin Lys Glu Asp Ala Ala 
65 50 55 



Glu Gin Arg Ser Ser Asn Phe Gin 

10 15 
Asn Gly Arg Leu Glu Tyr Cys Leu 
25 30 
Pro Glu Glu He Lys Gin Leu Gin 
45 

Leu Thr He Tyr Glu Met Leu Gin 
60 
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Asn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
85 90 95 

5 His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 12 0 12 5 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
1 0 130 1 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 " 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 



15 



20 



<210> 323 

<211> 166 

<212> PRT 

<213> Homo sapiens 



<400> 323 

Met Ser Tyr Asn Leu Leu Gly Phe Lys Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 " 20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 12 0 12 5 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 ~ 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 324 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 324 

Met Ser Tyr Asn Leu Leu Gly Phe Asn Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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Thr Gly Tyr Leu Arg Asn 
65 " 165 
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<210> 327 

<211> 166 

<212> PRT 

<213> Homo sapiens 
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15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
5 35 4 0 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

10 Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
15 " 115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 " 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

20 Thr Gly Tyr Leu Arg Asn 

165 

<210> 330 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 

<400> 330 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Asn Arg Ser Ser Asn Phe Gin 
30 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 
35 ^ 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
40 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 

<210> 331 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 

<400> 331 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Arg Arg Ser Ser Asn Phe Gin 
15 10 15 

60 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
65 50 55 60 
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<212> PRT 

<213> Homo sapiens 
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<211> 166 
<212> PRT 
<213> Homo sapiens 
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Trp 
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80 
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160 
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Ser 
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115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 '* 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
5 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 334 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 334 

1 5 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Asp Ser Asn Phe Gin 
15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
20 ' 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

25 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
30 115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

35 Thr Gly Tyr Leu Arg Asn 

165 

<210> 335 
<211> 166 
40 <212> PRT 

<213> Homo sapiens 

<400> 335 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Glu Ser Asn Phe Gin 
45 1 5 " 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 * 40 45 

50 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

Asn He Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
55 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

60 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
65 165 
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<210> 336 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 336 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Lys Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 " 25 3 0 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

1 5 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 ~ 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 " 135 * s 140 

25 lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 " 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 337 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 337 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Arg Ser Asn Phe Gin 

1 5 10 ~ 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

40 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 ~ 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 ' 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 338 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 338 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Asp Asn Phe Gin 
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15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 " 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
5 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 ' 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 ' 80 

10 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 " 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
15 115 120 " 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 " * 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 ~ 160 

20 Thr Gly Tyr Leu Arg Asn 

165 

<210> 339 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 

<400> 339 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Glu Asn Phe Gin 
30 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 * 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
40 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

45 lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 " 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 

<210> 340 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 

<400> 340 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Lys Asn Phe Gin 
15 10 15 

60 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 " 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
65 50 55 60 
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105 
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110 
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Ser 
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Lys 
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He 
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He 
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145 
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165 
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<210> 341 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 341 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Asn Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 25 ~ 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 " 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 ~ 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 J 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 ~ 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 342 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 342 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Gin Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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<210> 345 

<211> 166 

<212> PRT 

<213> Homo sapiens 
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<210> 348 
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25 <212> PRT 

<213> Homo sapiens 

<400> 348 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Gin Phe Gin 
30 1 ~ 5 10 ~ 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 ~ 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
40 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 ' 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 " 125 

45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 

<210> 349 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 

<400> 349 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Arg Phe Gin 
1 5 10 15 

60 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
65 50 55 60 
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Met Ser Tyr Asn Leu Leu Gly Phe 

1 5 
Cys Gin Lys Leu Leu Trp Gin Leu 
20 

40 Lys Asp Arg Met Asn Phe Asp lie 
35 40 
Gin Phe Gin Lys Glu Asp Ala Ala 

50 55 
Asn He Phe Ala He Phe Arg Gin 
45 65 70 

Glu Thr He Val Glu Asn Leu Leu 
85 

His Leu Lys Thr Val Leu Glu Glu 
100 

50 Arg Gly Lys Leu Met Ser Ser Leu 
115 120 
He Leu His Tyr Leu Lys Ala Lys 

130 135 
He Val Arg Val Glu He Leu Arg 
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Met Ser Tyr Asn 
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Cys Gin Lys Leu 
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Lys Asp Arg Met 
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35 Gin Phe Gin Lys 
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Asn He Phe Ala 
65 

Glu Thr He Val 

40 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

45 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 

50 



Leu Leu Gly Phe Leu Gin 

5 10 
Leu Trp Gin Leu Asn Gly 
25 

Asn Phe Asp He Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

He Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Glu Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
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<213> Homo sapiens 



15 


<400> 370 












Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 




1 








5 










Thr 


Gin 


Lys 


Leu 


Leu Trp 


Gin 


Leu 










20 










20 


Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 






35 










40 




Gin 


Phe 


Gin 


Lys 


Glu Asp 


Ala 


Ala 






50 










55 






Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


25 


65 










70 






Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 




His 


Leu 


Lys 


Thr 


85 
Val 


Leu 


Glu 


Glu 










100 










30 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 






115 










120 




He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 






130 










135 






He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


35 


145 










150 






Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
















165 









Leu 


Gin 
10 


Arg 


Ser 


Ser 


Asn 


Phe 
15 


Gin 


Asn 


Gly 


Ar 9 


Leu 


Glu 


Tyr 


Cys 


Leu 


25 










30 






Pro 


Glu 


Glu 


He 


Lys 
45 


Gin 


Leu 


Gin 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 


Asp 


Ser 


Ser 
75 


Ser 


Thr 


Gly 


Trp 


Asn 
80 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 




90 








95 




Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 


105 










110 






His 


Leu 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


Asn 


Phe 


Tyr 
155 


Phe 


He 


Asn 


Arg 


Leu 
160 



<210> 371 
<211> 166 
40 <212> PRT 

<213> Homo sapiens 





<400> 371 










45 


Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


1 






5 






Cys 


Gin 


Lys 


Asn 
20 


Leu 


Trp 


Gin 




Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


50 






35 










Gin 


Phe 
50 


Gin 


Lys 


Glu 


Asp 


Ala 
55 




Asn 


He 


Phe 


Ala 


lie 


Phe 


Arg 




65 










70 






Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


55 










85 








His 


Leu 


Lys 


Thr 
100 


Val 


Leu 


Glu 




Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


60 






115 










He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 




He 


Val 


Arg 


Val 


Glu 


He 


Leu 




145 










150 




65 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 












165 







Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 






10 










15 




Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 




25 










30 






He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 


40 










45 








Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 


Gin 


Asp 


Ser 


Ser 


60 
Ser 


Thr 


Gly 


Trp 


Asn 








75 










80 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


lie 


Asn 






90 










95 




Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 




105 










110 






Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 


120 










125 








Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 










140 










Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 








155 










160 
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<210> 372 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 372 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Gin Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 ^ 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 ~ 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 * " 55 60 

15 Asn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 373 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 373 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Arg Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 " 25 30 

40 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 ~ 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 " 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 ^ 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 ' 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 374 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 374 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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1 5 
Cys Gin Lys Ser Leu Trp Gin 
20 

Lys Asp Arg Met Asn Phe Asp 
5 35 

Gin Phe Gin Lys Glu Asp Ala 

50 55 
Asn He Phe Ala He Phe Arg 
65 70 
10 Glu Thr He Val Glu Asn Leu 

85 

His Leu Lys Thr Val Leu Glu 
10 0 

Arg Gly Lys Leu Met Ser Ser 
1 5 115 

He Leu His Tyr Leu Lys Ala 
130 * * 135 

He Val Arg Val Glu He Leu 
145 150 
20 Thr Gly Tyr Leu Arg Asn 

165 



10 15 



Leu 


Asn 
25 


Gly 


Arg 


Leu 


Glu 


Tyr 
30 


Cys 


Leu 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 


40 










45 








Ala 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 


Gin 


Asp 


Ser 


Ser 
75 


Ser 


Thr 


Gly 


Trp 


Asn 
80 


Leu 


Ala 


Asn 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 


120 










125 








Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


Arg 


Asn 


Phe 


Tyr 
155 


Phe 


He 


Asn 


Arg 


Leu 
160 



<210> 375 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 



<400> 375 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
30 1 5 10 15 

Cys Gin Lys Thr Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 " 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
40 85 90 ' 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 12 0 12 5 

45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 ~ 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 



<210> 376 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 



<400> 376 

Met Ser Tyr Asn Leu Leu Gly Phe 
1 5 
60 Cys Gin Lys Asp Leu Trp Gin Leu 
20 

Lys Asp Arg Met Asn Phe Asp He 

35 40 
Gin Phe Gin Lys Glu Asp Ala Ala 
65 50 * 55 



Leu Gin Arg Ser Ser Asn Phe Gin 

10 ~ 15 

Asn Gly Arg Leu Glu Tyr Cys Leu 
25 30 
Pro Glu Glu He Lys Gin Leu Gin 
45 

Leu Thr He Tyr Glu Met Leu Gin 
60 
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10 



15 



20 



Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 










70 










75 










80 


Glu 


Thr 


He 


Val 


Glu 
85 


Asn 


Leu 


Leu 


Ala 


Asn 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 


His 


Leu 


Lys 


Thr 
100 


Val 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


Arg 


Gly 


Lys 
115 


Leu 


Met 


Ser 


Ser 


Leu 
120 


His 


Leu 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 


lie 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 


145 










150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 























<210> 377 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 377 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Glu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 25 ~ 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 ' 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 378 
<211> 166 
<212> PRT 
<213> Homo sapiens 

50 <400> 378 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Lys Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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115 120 125 





He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 




OCX. 


XT. J- o 


v^- y d 


Ala 


± xp 


X HI 






130 










135 










140 












He 


Val 


Arg 


Val 


Glu 


He 


Leu Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 


5 


145 










150 










155 










160 




Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
































165 


























<210> 379 




























10 


<211> 166 






























<212> PRT 






























<213> Homo sapiens 
























15 


<400> 379 




























Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




1 








5 










10 










15 






Cys 


Gin 


Lys 


Leu 


Leu Asp 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 










20 










25 










30 






20 


Lys 


Asp 


Arg Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 


35 










40 










45 










Gin 


Phe 


Gin 


Lys 


Glu Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 






50 










55 










60 












Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


25 


65 










70 










75 










80 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 












85 


























His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 










100 










105 










110 






30 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 






115 










120 










125 










He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 




Tyr 


oci 


nio 


Cys 


nla 


Trp 


X III. 






130 










135 










140 












He 


Val 


Arg 


Val 


Glu 


He 


Leu Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 


35 


145 










150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
































165 


























<210> 380 






























<211> 166 




























40 


<212> PRT 






























<213> Homo sapiens 


























<400> 380 




























45 


Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 


1 








5 








10 








15 






Cys 


Gin 


Lys 


Leu 


Leu 


Glu 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 










20 










25 










30 








Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 


50 






35 










40 










45 








Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 






50 










55 










60 












Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 




65 










70 










75 










80 


55 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 










85 










90 








95 






His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 










100 










105 










110 








Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 


60 






115 










120 










125 








He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 






130 










135 










140 












He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




145 










150 










155 










160 


65 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 




























165 
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<210> 381 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 381 





Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




1 








5 










10 










15 




10 


Cys 


Gin 


Lys 


Leu 


Leu 


Lys 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 








20 










25 










30 








Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 








35 










40 










45 












rile 


bin 


Lys 


(j±U 


Asp 


Aid 


Aid 


Leu 


inr 


lie 


Tyr 


oJ.U 


we c 


Leu 


Li±n 






50 










55 










60 










15 


Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 




65 










70 










75 










80 




Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 












85 
























20 


His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 






100 










105 










110 








Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 








115 










120 










125 










He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 


25 




130 










135 










140 










He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




145 










150 










155 










160 




Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
































165 
























30 


<210> 382 






























<211> 166 






























<212> PRT 






























<213> Homo sapiens 
























35 


<400> 382 






























Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




1 








5 










10 










15 






Cys 


Gin 


Lys 


Leu 


Leu 


Arg 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 


40 








20 










25 










30 






Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 








35 










40 










45 










Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


AT p> 




Leu 


X III- 


Tip 

lie 


iyr 


Glu 


Met 


Leu 


Gin 






50 






55 










60 










45 


Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 










70 






75 








80 




Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 












85 










90 
















His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 


50 








100 










105 










110 






Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 








115 










120 










125 










He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 






130 










135 










140 










55 
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15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 * " 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
5 " 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Glu Trp Asn 
65 70 75 80 

10 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
30 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
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Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
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Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Lys Trp Asn 
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Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
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His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
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Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
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He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
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Thr Gly Tyr Leu Arg Asn 
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55 <213> Homo sapiens 
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<213> Homo sapiens 



<400> 395 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Asp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 ^ 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 396 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 396 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Glu Asn 
60 65 70 ' 75 * 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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115 

lie Leu His Tyr Leu 
130 

He Val Arg Val Glu 
5 145 

Thr Gly Tyr Leu Arg 
165 



120 

Lys Ala Lys Glu Tyr Ser 
135 

He Leu Arg Asn Phe Tyr 
150 ~ 155 

Asn 



125 

His Cys Ala Trp Thr 
140 

Phe He Asn Arg Leu 
160 



<210> 397 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 



15 


<400> 397 






















Met 


Ser 


Tyr 


Asn 


Leu 


Leu Gly 


Phe Leu Gin Arg 


Ser 


Ser 


Asn Phe Gin 




1 








5 








10 








15 




Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu Asn Gly Arg 


Leu 


Glu 


Tyr Cys Leu 










20 








25 










30 


20 


Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He Pro 


Glu 


Glu 


He 


Lys 


Gin Leu Gin 






35 










40 








45 






Gin 


Phe 


Gin 


Lys 


Glu Asp Ala 


Ala Leu 


Thr 


He 


Tyr 


Glu 


Met Leu Gin 






50 










55 








60 








Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin Asp 


Ser 


Ser 


Ser 


Thr Gly Lys Asn 


25 


65 










70 








75 






80 


Glu 


Thr 


He 


Val 


Glu 
85 


Asn 


Leu 


Leu Ala 


Asn 
90 


Val 


Tyr 


His 


Gin He Asn 
95 




His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu Lys 


Leu 


Glu 


Lys 


Glu 


Asp Phe Thr 








100 








105 








110 


30 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu His 


Leu 


Lys 


Arg 


Tyr 


Tyr Gly Arg 






115 










120 








125 






He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala Trp Thr 




He 


Val 


Arg Val 


Glu 


He 


Leu 


Arg Asn 


Phe 


Tyr 


Phe 


He 


Asn Arg Leu 


35 


145 










150 








155 






160 


Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 

















<210> 398 

<211> 166 

40 <212> PRT 

<213> Homo sapiens 



<400> 398 
Met Ser Tyr Asn 
45 i 

Cys Gin Lys Leu 
20 

Lys Asp Arg Met 
35 

50 Gin Phe Gin Lys 
50 

Asn He Phe Ala 
65 

Glu Thr He Val 

55 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

60 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 



Leu Leu Gly Phe Leu Gin 

5 10 
Leu Trp Gin Leu Asn Gly 
25 

Asn Phe Asp lie Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

He Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Glu Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
135 

Glu He Leu Arg Asn Phe 

150 
Arg Asn 
165 



Arg Ser Ser Asn Phe Gin 
15 

Arg Leu Glu Tyr Cys Leu 
30 

Glu He Lys Gin Leu Gin 
45 

He Tyr Glu Met Leu Gin 
60 

Ser Ser Thr Gly Arg Asn 
75 " 80 

Val Tyr His Gin He Asn 
95 

Glu Lys Glu Asp Phe Thr 
110 

Lys Arg Tyr Tyr Gly Arg 
125 

Ser His Cys Ala Trp Thr 
140 

Tyr Phe He Asn Arg Leu 
155 160 
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<210> 399 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 399 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 ~ 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 * 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

1 5 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asp 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 * 135 140 

25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 400 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 400 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

40 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Glu 
45 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 401 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 401 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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1 








5 










10 










15 




Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin Leu Asn Gly Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 








20 










25 










30 






Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 






35 










40 










45 








Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 




50 










55 










60 










Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Lys 


65 










70 










75 










80 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 










85 










90 










95 




His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 








100 










105 










110 






Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 






115 










120 










125 








He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 




130 










135 










140 










lie 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn Arg 


Leu 


145 










150 










155 










160 


Thr Gly Tyr 


Leu 


Arg 


Asn 






























165 

























10 



15 



20 

<210> 402 

<211> 166 

25 <212> PRT 

<213> Homo sapiens 

<400> 402 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
30 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 * 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Arg 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
40 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 * 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 * 160 

Thr Gly Tyr Leu Arg Asn 
50 165 

<210> 403 
<211> 166 
<212> PRT 
55 <213> Homo sapiens 

<400> 403 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

60 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 ^ ~ 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
65 50 55 60 
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Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 










70 










75 










80 


Glu 


Asp 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 








85 










90 










95 




His 


Leu 


Lys 


Thr 
100 


Val 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


Arg 


Gly 


Lys 
115 


Leu 


Met 


Ser 


Ser 


Leu 
120 


His 


Leu 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 


He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


He 


Val 


Arg Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


lie 


Asn 


Arg 


Leu 


145 










150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 























15 

<210> 404 
<211> 166 
<212> PRT 

<213> Homo sapiens 

20 



<400> 404 





Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




1 








5 










10 










15 




25 


Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 




20 










25 










30 








Lys 


Asp 


Arg 
35 


Met 


Asn 


Phe 


Asp 


He 
40 


Pro 


Glu 


Glu 


He 


Lys 
45 


Gin 


Leu 


Gin 




Gin 


Phe 
50 


Gin 


Lys 


Glu 


Asp 


Ala 
55 


Ala 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 


30 


Asn 
65 


He 


Phe 


Ala 


He 


Phe 
70 


Arg 


Gin 


Asp 


Ser 


Ser 
75 


Ser 


Thr 


Gly 


Trp 


Asn 
80 




Glu 


Glu 


He 


Val 


Glu 
85 


Asn 


Leu 


Leu 


Ala 


Asn 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 


35 


His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 






100 










105 










110 








Arg 


Gly 


Lys 
115 


Leu 


Met 


Ser 


Ser 


Leu 
120 


His 


Leu 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 




He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


40 


He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




145 








150 










155 










160 




Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 























45 <210> 405 

<211> 166 

<212> PRT 

<213> Homo sapiens 

50 <400> 405 





Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




l 








5 










10 










15 






Cys 


Gin 


Lys 


Leu 
20 


Leu 


Trp 


Gin 


Leu 


Asn 
25 


Gly 


Arg 


Leu 


Glu 


Tyr 
30 


Cys 


Leu 


55 


Lys 


Asp 


Arg 
35 


Met 


Asn 


Phe 


Asp 


He 
40 


Pro 


Glu 


Glu 


He 


Lys 
45 


Gin 


Leu 


Gin 




Gin 


Phe 
50 


Gin 


Lys 


Glu 


Asp 


Ala 
55 


Ala 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 


60 


Asn 


He 


Phe 


Ala 


lie 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 










70 








75 










80 




Glu 


Lys 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


lie 


Asn 










85 










90 










95 






His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 


65 








100 










105 










110 






Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 
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115 120 125 





He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


C 1 i 1 
La J.U 


Tyr 


Ser 


ril S 


Cys 


Ala 


Trp 


Thr 






130 










135 










140 












He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 


5 


145 










150 










155 










160 




Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
































165 
























10 


<210> 406 




























<211> 166 






























<212> PRT 






























<213> Homo sapiens 
























15 


<400> 406 




























Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




1 








5 










10 










15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 










20 










25 










30 






20 


Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 






35 










40 










45 










Gin 


Phe 


Gin 


Lys 


Glu Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 






50 










55 










60 












Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


25 


65 










70 










75 










80 


Glu 


Arg 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 












85 










90 








95 






His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 










100 










105 








110 






30 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 






115 










120 










125 










He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


GrlU 


Tyr 


Ser 


HIS 


Cys 


Ala 


Trp 


Thr 






130 










135 










140 












He 


Val 


Arg 


Val 


Glu 


He 


Leu Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 


35 


145 










150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
































165 


























<210> 407 






























<211> 166 




























40 


<212> PRT 






























<213> Homo sapiens 


























<400> 407 




























45 


Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 


1 






5 








10 








15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 










20 










25 










30 








Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


lie 


Lys 


Gin 


Leu 


Gin 


50 






35 










40 










45 








Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 






50 










55 










60 












Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 




65 










70 










75 










80 


55 


Glu 


Thr 


Asp 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 










85 










90 








95 






His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 










100 










105 










110 








Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 


60 






115 










120 










125 








He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 






130 










135 










140 












He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




145 










150 










155 










160 


65 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 


























165 
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<210> 408 
<211> 166 
<212> PRT 

<213> Homo sapiens 



Me? 0 Ser°?yr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

10 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
Gin Phe Gin Lys Glu Asp Ala S« Leu Thr lie Tyr Glu Met Leu Gin 

15 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
Glu Thr Glu Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

20 Arg Gly Lys Leu Met Ser Ser Leu lis Leu Lys Arg Tyr Tyr Gly Arg 
He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

25 He vll Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 

145 ~ 150 155 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 409 
<211> 166 
<212> PRT 

<213> Homo sapiens 



35 M 4 e2 0 Ser°Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

40 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 
Gin Phe lln Lys Glu Asp Ala tla Leu Thr He Tyr Glu Met Leu Gin 
A sn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

45 Glu Thr Lys Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 

Lys 
115 



50 



Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

135 ±4lu 



lie IS Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 



55 Us ' ' " 155 
Thr Gly Tyr Leu Arg Asn 
165 

<210> 410 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 



65 M^Ser^yr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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1 5 
Cys Gin Lys Leu Leu Trp Gin 
20 

Lys Asp Arg Met Asn Phe Asp 
5 35 

Gin Phe Gin Lys Glu Asp Ala 

50 55 
Asn lie Phe Ala lie Phe Arg 
65 70 
1 0 Glu Thr Arg Val Glu Asn Leu 

85 

His Leu Lys Thr Val Leu Glu 
100 

_ Arg Gly Lys Leu Met Ser Ser 
15 115 

lie Leu His Tyr Leu Lys Ala 
130 * 135 

lie Val Arg Val Glu lie Leu 
145 ~ 150 

20 Thr Gly Tyr Leu Arg Asn 

165 







10 










15 




Leu 


Asn 


Gly Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 




25 










30 






lie 


Pro 


Glu 


Glu 


lie 


Lys 


Gin 


Leu 


Gin 


40 










45 








Ala 


Leu 


Thr 


lie 


Tyr 
60 


Glu 


Met 


Leu 


Gin 


Gin Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 








75 










80 


Leu 


Ala 


Asn 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 


120 










125 








Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


Arg 


Asn 


Phe 


Tyr 
155 


Phe 


He 


Asn 


Arg 


Leu 
160 



<210> 411 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 





<400> 411 










30 


Met 


Ser 


Tyr 


Asn 


Leu 


Leu Gly 


1 






5 








Cys 


Gin 


Lys 


Leu 
20 


Leu 


Trp 


Gin 




Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


35 






35 










Gin 


Phe 
50 


Gin 


Lys 


Glu 


Asp 


Ala 
55 




Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 




65 










70 






Glu 


Thr 


Asn 


Val 


Glu 


Asn 


Leu 


40 










85 








His 


Leu 


Lys 


Thr 
100 


Val 


Leu 


Glu 




Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


45 






115 










He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 




He 


Val 


Arg 


Val 


Glu 


He 


Leu 




145 










150 




50 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 












165 







Phe 


Leu 


Gin 


Arg 


Ser 


Ser Asn 


Phe 


Gin 






10 






15 




Leu 


Asn 


Gly Arg 


Leu 


Glu Tyr 


Cys 


Leu 




25 








30 






He 


Pro 


Glu 


Glu 


He 


Lys Gin 


Leu 


Gin 


40 










45 






Ala 


Leu 


Thr 


He 


Tyr 


Glu Met 


Leu 


Gin 


Gin Asp 


Ser 


Ser 


u \J 

Ser Thr Gly Trp 


Asn 








75 








80 


Leu 


Ala 


Asn 


Val 


Tyr 


His Gin 


He 


Asn 






90 








95 




Glu 


Lys 


Leu 


Glu 


Lys 


Glu Asp 


Phe 


Thr 




105 








110 






Leu 


His 


Leu 


Lys 


Arg Tyr Tyr Gly 


Arg 


120 










125 






Lys 


Glu 


Tyr 


Ser 


His 


Cys Ala 


Trp 


Thr 










140 








Arg Asn 


Phe 


Tyr 


Phe 


He Asn 


Arg 


Leu 








155 








160 



<210> 412 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 



<400> 412 

Met Ser Tyr Asn Leu Leu Gly Phe 
15 
60 Cys Gin Lys Leu Leu Trp Gin Leu 
20 

Lys Asp Arg Met Asn Phe Asp He 

35 40 
Gin Phe Gin Lys Glu Asp Ala Ala 
65 50 55 



Leu 


Gin Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




10 








15 




Asn 


Gly Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 


25 








30 






Pro 


Glu Glu 


He 


Lys 


Gin 


Leu 


Gin 








45 








Leu 


Thr He 


Tyr 


Glu 


Met 


Leu 


Gin 



60 
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Asn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
Glu Thr Gin Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 
5 His Leu Lys Thr Sal Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
Arg Gly Lys Leu Met Ser Ser Leu HI Leu Lys Arg Tyr Tyr Gly Arg 
lie Leu III Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
10 He HI Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 

145 ~ 150 

Thr Gly Tyr Leu Arg Asn 
165 



15 



20 



<210> 413 
<211> 166 
<212> PRT 
<213> Homo sapiens 



Si?°Se"iyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

- 5 10 J - Z) 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

25 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 

Gin Phe Gin Lys Glu Asp Ala Ma Leu Thr He Tyr Glu Met Leu Gin 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

llu Thr Ser Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 



30 



35 

, t.w= r.ln Asn Ala Ala Leu Tnr ire 

55 6 0 

j Gin Asp Ser 
7 0 " 7 5 

1 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
oc -i oo 105 iiU 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 



40 



lie HI Arg Val Glu He III Arg Asn Phe Tyr Phe lie Asn Arg Leu 



145 150 155 

Thr Gly Tyr Leu Arg Asn 
165 



45 <210> 414 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 414 



55 



Merger Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 

Gin Phe Jin Lys Glu Asp Ma Ma Leu Thr lie Tyr Glu Met Leu Gin 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

60 gL Thr Thr Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
TOO 105 -L-LU 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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He Leu His Tyr Leu Lys Ala iys Glu Tyr Ser His Cys Ala Trp Thr 
lie HI Arg Val Glu He III Arg Asn Phe Tyr Phe He Asn Arg Leu 

145 ~ 150 

Thr Gly Tyr Leu Arg Asn 
165 



<210> 415 

10 <211> 166 

<212> PRT 

<213> Homo sapiens 



15 



Me^Se^Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

_ 5 10 ±z> 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

Lys Asp Arg Set Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 

20 Gin Phe G L Lys Glu Asp Ala aL Leu Thr lie Tyr Glu Met Leu Gin 

55 

Asn He Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 



25 Glu Thr He Val Glu Asp Leu Leu Ala Asn Val Tyr His Gin lie Asn 

QCT 90 " 



His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 ilu 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 



*-«• 3 — j — j. — — 12 5 

30 He Leu His Tyr Leu Lys Ala ^ys Glu Tyr Ser His Cys Ala Trp Thr 

lie Va! Arg Val Glu He til Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 I 55 

35 Thr Gly Tyr Leu Arg Asn 

165 

<210> 416 
<211> 166 
40 <212> PRT 

<213> Homo sapiens 

Me^Se^Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
50 Gin Phe Gin Lys Glu Asp Ala aL Leu Thr He Tyr Glu Met Leu Gin 
Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

Ctr 70 75 

Glu Thr lie Val Glu Glu Leu Leu Ala Asn Val Tyr His Gin He Asn 
cc 85 90 " 3 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 10s - LXU 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

60 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

lie Val Arg Val Glu He III Arg Asn Phe Tyr Phe He Asn Arg Leu 

145 ~ 150 15 

Thr Gly Tyr Leu Arg Asn 

65 " I 65 



-189- 



37851-923 



<210> 417 
<211> 166 
<212> PRT 

<213> Homo sapiens 



£?°Se"Jyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
Cys Gin Lys Leu Leu Trp Gin Leu Asn Gxy Arg Leu Glu Tyr Cys Leu 
10 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 
Gin Phe Gin Lys Glu Asp Ala Axa Leu Thr He Tyr Glu Met Leu Gin 
15 Asn Tie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
Glu Thr He Val Glu Lys Leu Leu Ala Asn Val Tyr His Gin He Asn 
His Leu Lys Thr Sal Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
lie Leu HI Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
25 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 



145 ISO 155 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 418 
<211> 166 
<212> PRT 

<213> Homo sapiens 



35 M^Ser^yr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

40 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

45 gL Thr lie Val Glu Arg Leu Leu Ala Asn Val Tyr His Gin He Asn 

q c yu 



50 



His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 



He Leu HI Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 



135 



lie HI Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 150 



Thr Gly Tyr Leu Arg Asn 
165 

<210> 419 

60 <211> 166 

<212> PRT 

<213> Homo sapiens 



65 



Met'ser^yr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
5 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 " 75 80 

10 Glu Thr lie Val Glu Gin Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
15 115 120 ' 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 ' ~ 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 ~ 155 160 

20 Thr Gly Tyr Leu Arg Asn 

165 

<210> 420 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 

<400> 420 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
30 1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Ser Leu Leu Ala Asn Val Tyr His Gin He Asn 
40 85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 * 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 

<210> 421 
<211> 166 
<212> PRT 
55 <213> Homo sapiens 

<400> 421 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
15 ' 10 15 

60 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
65 50 55 60 
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10 



15 



20 



Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 










70 










75 










80 


Glu 


Thr 


He 


Val 


Glu 
85 


Thr 


Leu 


Leu 


Ala 


Asn 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 


His 


Leu 


Lys 


Thr 
100 


Val 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


Arg 


Gly 


Lys 
115 


Leu 


Met 


Ser 


Ser 


Leu 
120 


His 


Leu 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 


lie 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 


He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


lie 


Asn 


Arg 


Leu 


145 










150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 























<210> 422 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 422 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Asp Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 * 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 12 0 ^ 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 * 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 423 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 423 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr He Val Glu Asn Glu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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115 

lie Leu His Tyr Leu 
130 

He Val Arg Val Glu 
5 145 

Thr Gly Tyr Leu Arg 
165 

<210> 424 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 424 



15 


Met 
1 


Ser 


Tyr 


Asn 


Leu 
5 




Cys 


Gin 


Lys 


Leu 
20 


Leu 


20 


Lys 


Asp 


Arg 


Met 


Asn 






35 








Gin 


Phe 
50 


Gin 


Lys 


Glu 




Asn 


He 


Phe 


Ala 


He 


25 


65 










Glu 


Thr 


He 


Val 


Glu 
85 




His 


Leu 


Lys 


Thr 
100 


Val 


30 


Arg 


Gly 


Lys 


Leu 


Met 




115 








He 


Leu 
130 


His 


Tyr 


Leu 




He 


Val 


Arg 


Val 


Glu 


35 


145 










Thr 


Gly 


Tyr 


Leu 


Arg 
165 



<210> 425 

<211> 166 

40 <212> PRT 

<213> Homo sapiens 

<400> 425 



45 


Met 


Ser 


Tyr 


Asn 


Leu 


1 






5 




Cys 


Gin 


Lys 


Leu 
20 


Leu 




Lys 


Asp 


Arg 


Met 


Asn 


50 






35 






Gin 


Phe 
50 


Gin 


Lys 


Glu 




Asn 


He 


Phe 


Ala 


He 




65 












Glu 


Thr 


He 


Val 


Glu 


55 










85 




His 


Leu 


Lys 


Thr 
100 


Val 




Arg 


Gly 


Lys 


Leu 


Met 


60 






115 






He 


Leu 
130 


His 


Tyr 


Leu 




He 


Val 


Arg 


Val 


Glu 




145 










65 


Thr 


Gly 


Tyr 


Leu 


Arg 










165 







120 








Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 




135 










He 


Leu 


Arg 


Asn 


Phe 


Tyr 


150 










155 


Asn 












Leu 


Gly 


Phe 


Leu 


Gin 


Arg 










10 




Trp 


Gin 


Leu 


Asn 


Gly 


Arg 








25 






Phe 


Asp 


He 


Pro 


Glu 


Glu 






40 








Asp 


Ala 


Ala 


Leu 


Thr 


He 




55 










Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


70 










75 


Asn 


Lys 


Leu 


Ala 


Asn 


Val 










90 




Leu 


Glu 


Glu 


Lys 


Leu 


Glu 








105 






Ser 


Ser 


Leu 


His 


Leu 


Lys 






120 








Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 




135 










He 


Leu Arg 


Asn 


Phe 


Tyr 


150 










155 


Asn 












Leu 


Gly 


Phe 


Leu 


Gin 


Arg 










10 




Trp 


Gin 


Leu 


Asn 


Gly 


Arg 








25 






Phe 


Asp 


He 


Pro 


Glu 


Glu 






40 








Asp 


Ala 


Ala 


Leu 


Thr 


He 




55 










Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


70 










75 


Asn 


Arg 


Leu 


Ala 


Asn 


Val 










90 




Leu 


Glu 


Glu 


Lys 


Leu 


Glu 








105 






Ser 


Ser 


Leu 


His 


Leu 


Lys 






120 








Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 




135 










He 


Leu 


Arg 


Asn 


Phe 


Tyr 


150 










155 


Asn 
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125 








His 


Cys 


Ala 


Trp 


Thr 


140 










Phe 


He 


Asn 


Arg 


Leu 








160 


Ser 


Ser 


Asn 


Phe 


Gin 








15 




Leu 


Glu 


Tyr 


Cys 


Leu 






30 






He 


Lys 


Gin 


Leu 


Gin 




45 








Tyr 


Glu 


Met 


Leu 


Gin 


60 










Ser 


Thr 


Gly 


Trp 


Asn 










80 


Tyr 


His 


Gin 


He 


Asn 








95 




Lys 


Glu 


Asp 


Phe 


Thr 






110 






Arg 


Tyr 


Tyr 


Pi ,r 

(jj.y 


Arg 




125 








His 


Cys 


Ala 


Trp 


Thr 


140 










Phe 


He 


Asn 


Arg 


Leu 










160 


Ser 


Ser 


Asn 


Phe 


Gin 








15 




Leu 


Glu 


Tyr 


Cys 


Leu 






30 






He 


Lys 


Gin 


Leu 


Gin 




45 








Tyr 


Glu 


Met 


Leu 


Gin 


60 










Ser 


Thr 


Gly 


Trp 


Asn 










80 


Tyr 


His 


Gin 


He 


Asn 








95 




Lys 


Glu 


Asp 


Phe 


Thr 






110 






Arg 


Tyr 


Tyr 


Gly 


Arg 




125 








His 


Cys 


Ala 


Trp 


Thr 


140 










Phe 


He 


Asn 


Arg 


Leu 










160 



<210> 426 

<211> 166 

<212> PRT 

<213> Homo sapiens 

<400> 426 





Met 


Ser 


Tyr 


Asn 


Leu 




1 








5 


10 


Cys 


Gin 


Lys 


Leu 


Leu 




20 






Lys 


Asp 


Arg 
35 


Met 


Asn 




Gin 


Phe 


Gin 


Lys 


Glu 


15 




50 








Asn 
65 


He 


Phe 


Ala 


He 




Glu 


Thr 


He 


Val 


Glu 
85 




His 


Leu 


Lys 


Thr 


Val 


20 






100 






Arg 


Gly 


Lys 
115 


Leu 


Met 




He 


Leu 


His 


Tyr 
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30 <210> 427 

<211> 166 

<212> PRT 

<213> Homo sapiens 

35 <400> 427 

Met Ser Tyr Asn Leu 

1 5 
Cys Gin Lys Leu Leu 
20 

40 Lys Asp Arg Met Asn 
35 

Gin Phe Gin Lys Glu 
50 

Asn He Phe Ala He 
45 65 

Glu Thr He Val Glu 
85 

His Leu Lys Thr Val 
100 

50 Arg Gly Lys Leu Met 
115 

He Leu His Tyr Leu 
130 

He Val Arg Val Glu 
55 145 

Thr Gly Tyr Leu Arg 
16 5 

<210> 428 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 

<400> 428 
65 Met Ser Tyr Asn Leu 



Leu 


Gly 


Phe 


Leu 


Gin 


Arg 










10 




Trp 


Gin 


Leu 


Asn 


Gly 


Arg 








25 






Phe 


Asp 


He 


Pro 


Glu 


Glu 






40 








Asp 


Ala 


Ala 


Leu 


Thr 


He 




55 










Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


70 










75 


Asn 


Asn 


Leu 


Ala 


Asn 


Val 










90 




Leu 


Glu 


Glu 


Lys 


Leu 


Glu 








105 






Ser 


Ser 


Leu 


His 


Leu 


Lys 






120 








Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 




135 










He 


Leu 


Arg 


Asn 


Phe 


Tyr 


150 










155 



Asn 



Leu 


Gly 


Phe 


Leu 


Gin 
10 


Arg 


Trp 


Gin 


Leu 


Asn 
25 


Gly 


Arg 


Phe 


Asp 


He 


Pro 


Glu 


Glu 




40 








Asp 


Ala 
55 


Ala 


Leu 


Thr 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


70 










75 


Asn 


Gin 


Leu 


Ala 


Asn 
90 


Val 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Glu 


Ser 


Ser 


Leu 


His 


Leu 


Lys 
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Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 
Gin Phe Gin Lys Glu Asp Ala La Leu Thr He Tyr Glu Met Leu Gin 
Asn Tie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
gL Thr lie Val Glu Asn Ser Leu Ala Asn Val Tyr His Gin lie Asn 
His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
15 lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
lie ia°i Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 



10 



15 



10 



145 

20 Thr Gly Tyr Leu Arg Asn 

16 5 

<210> 429 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 



150 155 



35 



Me? 0 Ser 2 Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
Gin Phe lln Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
Tie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 



Asn 



qL Thr lie Val Glu Asn Thr Leu Ala Asn Val Tyr His Gin He Asn 



90 



40 His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 



45 



lie Va°i Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 

145 I 50 155 

Thr Gly Tyr Leu Arg Asn 

50 165 

<210> 430 
<211> 166 
<212> PRT 
55 <213> Homo sapiens 



Me?°ser 3 Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 



5 10 
Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
Gin Phe Gin Lys Glu Asp Ala tla Leu Thr He Tyr Glu Met Leu Gin 
65 50 55 60 



60 
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<210> 435 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 435 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

15 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Glu Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 ' 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

25 lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 436 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 436 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 ~ 30 

40 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 ~ 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 7 0 75 8 0 

Glu Thr lie Val Glu Asn Leu Leu Ala Lys Val Tyr His Gin lie Asn 

85 90 " 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 J 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 • * 135 * 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
55 145 150 ~ 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 437 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 437 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn Arg 


Leu 




145 










150 










155 










160 


50 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 






























165 

























<210> 439 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 

<400> 439 

Met Ser Tyr Asn Leu Leu 
1 " 5 

60 Cys Gin Lys Leu Leu Trp 
20 

Lys Asp Arg Met Asn Phe 
35 

Gin Phe Gin Lys Glu Asp 

65 so 



Gly Phe Leu Gin Arg 
10 

Gin Leu Asn Gly Arg 
25 

Asp He Pro Glu Glu 
40 

Ala Ala Leu Thr He 
55 



Ser Ser Asn Phe Gin 
15 

Leu Glu Tyr Cys Leu 
30 

He Lys Gin Leu Gin 
45 

Tyr Glu Met Leu Gin 
60 
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Asn 


lie 


Phe 


Ala 


lie 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 




65 










70 










75 










80 




Glu 


Thr 


lie 


Val 


Glu 
85 


Asn 


Leu 


Leu 


Ala 


Ser 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 


5 


His 


Leu 


Lys 


Thr 
100 


Val 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 




Arg 


Gly 


Lys 
115 


Leu 


Met 


Ser 


Ser 


Leu 
120 


His 


Leu 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 


10 


lie 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 




130 










135 










140 












lie 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




145 










150 










155 










160 




Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 























15 



20 



<210> 440 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 440 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Thr Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 " 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 ~" 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 441 
<211> 166 
<212> PRT 
<213> Homo sapiens 

50 <400> 441 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 ~ " 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 ' 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Asp Tyr His Gin He Asn 

85 90 "* 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

lie Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
5 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 442 
10 <211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 442 



15 


Met 


Ser 


Tyr 


Asn 


Leu 


Leu Gly 


Phe 


Leu Gin Arg 


Ser 


Ser 


Asn Phe 


Gin 




1 








5 










10 








15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn Gly Arg Leu 


Glu 


Tyr Cys 


Leu 










20 










25 










30 




20 


Lys 


Asp 


Arg 


Met 


Asn 


Phe Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin Leu 


Gin 




35 










40 










45 








Gin 


Phe 


Gin 


Lys 


Glu 


Asp Ala Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met Leu 


Gin 






50 










55 










60 










Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr Gly Trp Asn 


25 


65 










70 










75 








80 


Glu 


Thr 


He 


Val 


Glu 
85 


Asn 


Leu 


Leu 


Ala 


Asn 
90 


Glu 


Tyr 


His 


Gin He 
95 


Asn 




His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu Asp Phe 


Thr 








100 










105 










110 




30 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr Gly Arg 






115 










120 










125 








He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala Trp 


Thr 




He 


Val 


Arg 


Val 


Glu 


He 


Leu Arg Asn 


Phe 


Tyr 


Phe 


He 


Asn Arg 


Leu 


35 


145 










150 










155 








160 


Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 





















<210> 443 

<211> 166 

40 <212> PRT 

<213> Homo sapiens 

<400> 443 



45 


Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu Gin Arg 


Ser 


Ser Asn Phe 


Gin 


1 








5 










10 






15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly Arg 


Leu 


Glu Tyr Cys 


Leu 










20 










25 








30 






Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys Gin Leu 


Gin 


50 






35 










40 










45 




Gin 


Phe 


Gin 


Lys 


Glu 


Asp Ala Ala 


Leu 


Thr 


He 


Tyr 


Glu Met Leu 


Gin 






50 










55 










60 








Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr Gly Trp Asn 




65 










70 










75 






80 


55 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Lys 


Tyr 


His Gin He 


Asn 










85 










90 




95 






His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu Asp Phe 


Thr 










100 










105 








110 






Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr Tyr Gly Arg 


60 






115 










120 










125 




He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys Ala Trp 


Thr 






130 










135 










140 








He 


Val 


Arg 


Val 


Glu 


He 


Leu Arg 


Asn 


Phe 


Tyr 


Phe 


He Asn Arg 


Leu 




145 










150 










155 






160 


65 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 






















165 
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<210> 444 
<211> 166 
<212> PRT 
<213> Homo sapiens 

5 

<400> 444 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

1 5 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Asn Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

25 lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 445 
<211> 166 
<212> PRT 
<213> Homo sapiens 

35 <400> 445 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

40 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 " 55 60 

Asn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Gin Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 150 ~ 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 446 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 446 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 

5 Gin Phe Gin Lys Glu Asp Ala VL Leu Thr lie Tyr Glu Met Leu Gin 

Asn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

10 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Arg Tyr His Gin lie Asn 

85 ^ 
His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 
Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

15 lie Leu His Tyr Leu Lys Ala ^ys Glu Tyr Ser His Cys Ala Trp Thr 

lie HI Arg Val Glu He tlu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 ~* 150 155 

20 Thr Gly Tyr Leu Arg Asn 

165 

<210> 447 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 

Me?°Ser 4 Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
30 Cys Gin Lys Leu Leu Trp Gin Leu Asn lly Arg Leu Glu Tyr Cys Leu 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 Gin Phe gL Lys Glu Asp Ala Axa Leu Thr He Tyr Glu Met Leu Gin 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Ser Tyr His Gin He Asn 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 11 . 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

45 lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

lie HI Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 

Thr Gly Tyr Leu Arg Asn 

50 165 

<210> 448 
<211> 166 
<212> PRT 
55 <213> Homo sapiens 



Me?°ser 4 Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
- 5 10 ■ LD 

60 Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 

Gin Phe Gin Lys Glu Asp Ala lla Leu Thr He Tyr Glu Met Leu Gin 
65 50 55 6° 
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Asn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

to 7b ov 



"u Thr lie Val Glu Asn Leu Leu Ala Asn Thr Tyr His Gin lie Asn 

85 ^ ^ 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

10 5 X - LU 



Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
He Leu III Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 



10 lie HI Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 



15 



20 



145 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 449 
<211> 166 
<212> PRT 

<213> Homo sapiens 



150 155 



M ec°Ser 4 Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
Cys Gin Lys Leu Leu Trp Gin Leu Asn lly Arg Leu Glu Tyr Cys Leu 



25 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 
Gin Phe Gin Lys Glu Asp Ala aL Leu Thr He Tyr Glu Met Leu Gin 
Asn lie Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 



30 



70 75 



Glu Thr lie Val Glu Asn Leu Leu Ala Asn vil Tyr His Asp He Asn 
His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 



40 



130 135 140 



He HI Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 " 150 I 55 

Thr Gly Tyr Leu Arg Asn 



165 



45 <210> 450 
<211> 166 
<212> PRT 

<213> Homo sapiens 



50 Met°Ser 5 Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 



Cys Gin Lys Leu Leu Trp Gin Leu Asn Sly Arg Leu Glu Tyr Cys Leu 



25 30 



55 



Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 
Gin Phe Gin Lys Glu Asp Ala aL Leu Thr He Tyr Glu Met Leu Gin 
Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
G L Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Glu He Asn 
His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 



65 
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115 120 
He Leu His Tyr Leu Lys Ala Lys 

130 135 
He Val Arg Val Glu He Leu Arg 
5 145 150 
Thr Gly Tyr Leu Arg Asn 
165 



125 

Glu Tyr Ser His Cys Ala Trp Thr 
140 

Asn Phe Tyr Phe He Asn Arg Leu 
155 160 



<210> 451 
10 <211> 166 
<212> PRT 
<213> Homo sapiens 



15 



20 



25 



30 



35 



<400> 451 




























Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 


1 








5 










10 










15 




Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly 


Ar 9 


Leu 


Glu 


Tyr 


Cys 


Leu 








20 










25 










30 






Lys 


Asp 


Arg Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 






35 










40 










45 








Gin 


Phe 


Gin 


Lys 


Glu Asp 


Ala 


Ala 


Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 




50 










55 










60 










Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


65 










70 










75 










80 


Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Lys 


He 


Asn 










85 










90 






95 




His 


Leu 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 








100 










105 










110 






Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 






115 










120 










125 








He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 




130 










135 










140 










He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 


145 










150 










155 










160 


Thr 


Gly 


Tyr 


Leu 


Arg Asn 






























165 

























<210> 452 

<211> 166 

40 <212> PRT 

<213> Homo sapiens 



<400> 452 

Met Ser Tyr Asn 

45 i 

Cys Gin Lys Leu 
20 

Lys Asp Arg Met 
35 

50 Gin Phe Gin Lys 
50 

Asn He Phe Ala 
65 

Glu Thr He Val 

55 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

60 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 

65 



Leu 


Leu 


Gly 


Phe 


Leu 


Gin 


5 










10 


Leu 


Trp 


Gin 


Leu 


Asn 
25 


Gly 


Asn 


Phe 


Asp 


He 
40 


Pro 


Glu 


Glu Asp 


Ala 


Ala 


Leu 


Thr 






55 








He 


Phe 
70 


Arg 


Gin 


Asp 


Ser 


Glu 


Asn 


Leu 


Leu 


Ala 


Asn 


85 










90 


Val 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Met 


Ser 


Ser 


Leu 
120 


His 


Leu 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Glu 


He 


Leu 


Arg 


Asn 


Phe 



150 



Arg Asn 
165 



Arg 


Ser 


Ser 


Asn 


Phe 


Gin 










15 




Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 








30 






Glu 


He 


Lys 


Gin 


Leu 


Gin 






45 








He 


Tyr 


Glu 


Met 


Leu 


Gin 




60 










Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


75 










80 


Val 


Tyr 


His 


Asn 


He 


Asn 










95 




Glu 


Lys 


Glu 


Asp 


Phe 


Thr 








110 






Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 






125 








Ser 


His 


Cys 


Ala 


Trp 


Thr 




140 










Tyr 


Phe 


He 


Asn 


Arg 


Leu 


155 










160 



-205- 



<210> 453 
<211> 166 
<212> PRT 
<213> Homo sapiens 

<400> 453 





Met 


Ser 


Tyr Asn 


Leu 




1 








5 


10 


Cys 


Gin 


Lys 


Leu 


Leu 




20 






Lys 


Asp 


Arg 
35 


Met 


Asn 




Gin 


Phe 


Gin 


Lys 


Glu 


15 




50 






Asn 
65 


He 


Phe 


Ala 


He 




Glu 


Thr 


He 


Val 


Glu 
85 


20 


His 


Leu 


Lys 


Thr 


Val 






100 






Arg 


Gly 


Lys 
115 


Leu 


Met 




He 


Leu 


His 


Tyr 


Leu 


25 




130 








He 
145 


Val 


Arg 


Val 


Glu 




Thr 


Gly 


Tyr 


Leu 


Arg 
165 



30 <210> 454 
<211> 166 
<212> PRT 
<213> Homo sapiens 

35 <400> 454 

Met Ser Tyr Asn Leu 

1 5 
Cys Gin Lys Leu Leu 
20 

40 Lys Asp Arg Met Asn 

35 

Gin Phe Gin Lys Glu 
50 

Asn He Phe Ala He 
45 65 

Glu Thr He Val Glu 
85 

His Leu Lys Thr Val 
100 

50 Arg Gly Lys Leu Met 
115 

He Leu His Tyr Leu 
13 0 

He Val Arg Val Glu 
55 145 

Thr Gly Tyr Leu Arg 
165 

<210> 455 
60 <211> 166 
<212> PRT 
<213> Homo sapiens 

<400> 455 
65 Met Ser Tyr Asn Leu 



Leu 


Gly 


Phe 


Leu 


Gln 


Arg 










10 




Trp 


Gin 


Leu 


Asn 


Gly 


Arg 








25 






Phe 


Asp 


He 


Pro 


Glu 


Glu 






40 








Asp 


Ala 


Ala 


Leu 


Thr 


He 




55 










Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


70 










75 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 










90 




Leu 


Glu 


Glu 


Lys 


Leu 


Glu 








105 






Ser 


Ser 


Leu 


His 


Leu 


Lys 






120 








Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 




135 










He 


Leu 


Arg 


Asn 


Phe 


Tyr 


150 










155 


Asn 












Leu 


Gly 


Phe 


Leu 


Gin 


Arg 










10 




Trp 


Gin 


Leu 


Asn 


Gly 


Arg 








25 






Phe 


Asp 


He 


Pro 


Glu 


Glu 






40 








Asp 


Ala 


Ala 


Leu 


Thr 


He 




55 










Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


70 










75 


Asn 


Leu 


Leu 


Ala 


Asn 


Val 










90 




Leu 


Glu 


Glu 


Lys 


Leu 


Glu 








105 






Ser 


Ser 


Leu 


His 


Leu 


Lys 






120 








Lys 


A "1 

nld 


Lys 


Glu 


Tyr 


Ser 




135 










He 


Leu 


Arg 
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140 

Arq Asn Phe Tyr Phe He Asn Arg Leu 
155 160 



10 15 
Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

25 ~ 30 
He Pro Glu Glu He Lys Gin Leu Gin 
40 45 
Ala Leu Thr He Tyr Glu Met Leu Gin 
60 

Gin Asp Ser Ser Ser Thr Gly Trp Asn 
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Asn 


Leu 


Leu 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 












85 










90 










95 






His 


Arg 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 


Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 


65 








100 










105 










110 






Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 
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115 










120 




He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 






130 










135 






He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


5 


145 










150 








Thr Gly 


Tyr 


Leu 


Arg 


Asn 
















165 








10 


<210> 478 












<211> 166 














<212> PRT 














<213> Homo sapiens 








15 


<400> 478 












Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 




1 


















Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 










9 ft 










20 


Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 






35 










40 




Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 






50 










55 






Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


25 


65 










70 






Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 












85 










His 


Ser 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 










100 










30 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 






115 










120 




He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 






130 










135 






He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


35 


145 










150 






Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 
















165 










<210> 479 














<211> 166 












40 


<212> PRT 














<213> Homo sapiens 










<400> 479 












45 


Met 


Ser 


Tyr 


Asn 


Leu 


Leu 


Gly 


Phe 


1 






5 








Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 










20 












Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


50 






35 










40 


Gin 


Phe 


Gin 


Lys 


Glu 


Asp 


Ala 


Ala 






50 








55 






Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 




65 










70 








Glu 


Thr 


He 


Val 


Glu 


Asn 


Leu 


Leu 


55 










85 










His 


Thr 


Lys 


Thr 


Val 


Leu 


Glu 


Glu 








100 












Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


60 






115 










120 


He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 






130 










135 






He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 




145 










150 






65 


Thr 


Gly 


Tyr 


Leu 


Arg 


Asn 














165 
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125 








Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 








140 










Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 






155 










160 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




10 










15 




Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 


25 










30 






Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 










45 








Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 








60 










Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 






75 










80 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 




90 










95 




Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 


105 










110 






His 


Leu 


Lys 


Arg 


Tvr 


Tvr 


Glv 


Ara 










125 








Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 








140 










Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 






155 










160 


Leu 


Gin 


Arg 


Ser 


Ser 


Asn 


Phe 


Gin 




10 










15 




Asn 


Gly 


Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 


25 










30 






Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 










45 








Leu 


Thr 


He 


Tyr 


Glu 


Met 


Leu 


Gin 








60 










Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 






75 










80 


Ala 


Asn 


Val 


Tyr 


His 


Gin 


He 


Asn 




90 








95 




Lys 


Leu 


Glu 


Lys 


Glu 


Asp 


Phe 


Thr 


105 










110 






His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 










125 








Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 








140 










Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 






155 










160 
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<210> 480 
<211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 480 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 55 60 

15 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 ' ~ 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Asp Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 J 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 ' ^ 135 140 

25 lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 481 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 481 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 ^ 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 ~ 30 

40 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 "* 95 

His Leu Lys Thr Glu Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 * 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 * 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
55 145 ~ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 482 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 482 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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i 








5 










10 










15 






Cys 


Gin 


Lys 


Leu 


Leu 


Trp 


Gin 


Leu 


Asn 


Gly Arg 


Leu 


Glu 


Tyr 


Cys 


Leu 










20 










25 










30 








Lys 


Asp 


Arg 


Met 


Asn 


Phe 


Asp 


He 


Pro 


Glu 


Glu 


He 


Lys 


Gin 


Leu 


Gin 


5 






35 










40 










45 










Gin 


Phe 
50 


Gin 


Lys 


Glu 


Asp 


Ala 
55 


Ala 


Leu 


Thr 


He 


Tyr 
60 


Glu 


Met 


Leu 


Gin 




Asn 


He 


Phe 


Ala 


He 


Phe 


Arg 


Gin 


Asp 


Ser 


Ser 


Ser 


Thr 


Gly 


Trp 


Asn 


10 


65 










70 










75 










80 


Glu 


Thr 


He 


Val 


Glu 
85 


Asn 


Leu 


Leu 


Ala 


Asn 
90 


Val 


Tyr 


His 


Gin 


He 
95 


Asn 




His 


Leu 


Lys 


Thr 
100 


Lys 


Leu 


Glu 


Glu 


Lys 
105 


Leu 


Glu 


Lys 


Glu 


Asp 
110 


Phe 


Thr 


15 


Arg 


Gly 


Lys 


Leu 


Met 


Ser 


Ser 


Leu 


His 


Leu 


Lys 


Arg 


Tyr 


Tyr 


Gly 


Arg 






115 










120 










125 










He 


Leu 
130 


His 


Tyr 


Leu 


Lys 


Ala 
135 


Lys 


Glu 


Tyr 


Ser 


His 
140 


Cys 


Ala 


Trp 


Thr 




He 


Val 


Arg 


Val 


Glu 


He 


Leu 


Arg 


Asn 


Phe 


Tyr 


Phe 


He 


Asn 


Arg 


Leu 




145 










150 










155 










160 


20 


Thr 


Gly 


Tyr 


Leu 


Arg 
165 


Asn 























<210> 483 
<211> 166 
25 <212> PRT 

<213> Homo sapiens 

<400> 483 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
30 15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

35 Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 ~ ' 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
40 85 90 95 

His Leu Lys Thr Asn Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 ^ 125 

45 He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
50 165 

<210> 484 
<211> 166 
<212> PRT 
55 <213> Homo sapiens 

<400> 484 

Met Ser Tyr Asn Leu Leu 
1 5 
60 Cys Gin Lys Leu Leu Trp 
20 

Lys Asp Arg Met Asn Phe 

3 5 

Gin Phe Gin Lys Glu Asp 

65 50 



Gly Phe Leu Gin Arg 
10 

Gin Leu Asn Gly Arg 
25 

Asp He Pro Glu Glu 
40 

Ala Ala Leu Thr lie 
55 



Ser Ser Asn Phe Gin 
15 

Leu Glu Tyr Cys Leu 
30 

He Lys Gin Leu Gin 
45 

Tyr Glu Met Leu Gin 
60 
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Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 _ 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 
85 90 95 

5 His Leu Lys Thr Gin Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
10 130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 ^ 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 



15 



20 



<210> 385 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 485 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 ' 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 20 25 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Arg Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 * 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 486 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 486 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 A 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Ser Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 HO 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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115 

lie Leu His Tyr Leu 
130 

lie Val Arg Val Glu 
5 145 

Thr Gly Tyr Leu Arg 
165 



120 

Lys Ala Lys Glu Tyr Ser 
135 

lie Leu Arg Asn Phe Tyr 
150 155 
Asn 



125 

His Cys Ala Trp Thr 
140 

Phe lie Asn Arg Leu 
160 



<210> 487 

10 <211> 166 

<212> PRT 

<213> Homo sapiens 



<400> 487 

1 5 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
20 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

25 Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Thr Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 HO 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
30 ~ 115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

35 Thr Gly Tyr Leu Arg Asn 

165 



<210> 488 
<211> 166 
40 <212> PRT 

<213> Homo sapiens 



<400> 488 

Cys Ser Tyr Asn 

45 i 

Cys Gin Lys Leu 
20 

Lys Asp Arg Met 
35 

50 Gin Phe Gin Lys 
50 

Asn He Phe Ala 
65 

Glu Thr He Val 

55 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

60 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 

65 



Leu Leu Gly Phe Leu Gin 

5 10 
Leu Trp Gin Leu Asn Gly 
2 5 

Asn Phe Asp He Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

He Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Glu Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
135 

Glu He Leu Arg Asn Phe 

150 
Arg Asn 
165 



Arg Ser Ser Asn Phe Gin 
15 

Arg Leu Glu Tyr Cys Leu 
30 

Glu He Lys Gin Leu Gin 
45 

He Tyr Glu Met Leu Gin 
60 

Ser Ser Thr Gly Trp Asn 
75 80 
Val Tyr His Gin He Asn 
95 

Glu Lys Glu Asp Phe Thr 
110 

Lys Arg Tyr Tyr Gly Arg 
125 

Ser His Cys Ala Trp Thr 
140 

Tyr Phe He Asn Arg Leu 
155 160 
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<210> 489 
<211> 166 
<212> PRT 

<213> Homo sapiens 

5 

<400> 489 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
10 20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 
50 " 55 60 

15 Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Cys Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
20 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

25 lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 150 ~ 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

30 <210> 490 
<211> 166 
<212> PRT 

<213> Homo sapiens 
35 <400> 490 

Met Ser Tyr Asn Leu Cys Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

1 "* 5 " 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

40 Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 " 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
45 65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

50 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
115 120 125 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
55 145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

<210> 491 
60 <211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 491 

65 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 
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15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

20 25 30 

Lys Asp Arg Met Asn Phe Asp lie Pro Glu Glu lie Lys Gin Leu Gin 
5 35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Met Leu Gin 

50 55 60 

Asn lie Phe Ala lie Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

10 Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin lie Asn 

85 90 95 

His Cys Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
15 " 115 12 0 12 5 

lie Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 

130 ~ 135 140 

lie Val Arg Val Glu lie Leu Arg Asn Phe Tyr Phe lie Asn Arg Leu 
145 " 150 155 160 

20 Thr Gly Tyr Leu Arg Asn 

165 



<210> 492 

<211> 166 

25 <212> PRT 

<213> Homo sapiens 



<400> 492 

Met Ser Tyr Asn 

30 l 

Cys Gin Lys Leu 
20 

Lys Asp Arg Met 
35 

35 Gin Phe Gin Lys 
50 

Asn lie Phe Ala 
65 

Glu Thr lie Val 

40 

His Leu Lys Thr 
100 

Arg Gly Lys Leu 
115 

45 He Leu His Tyr 
130 

He Val Arg Val 
145 

Thr Gly Tyr Leu 

50 



Leu Leu Gly Phe Leu Cys 

5 10 
Leu Trp Gin Leu Asn Gly 
25 

Asn Phe Asp He Pro Glu 
40 

Glu Asp Ala Ala Leu Thr 
55 

He Phe Arg Gin Asp Ser 
70 

Glu Asn Leu Leu Ala Asn 
85 90 
Val Leu Glu Glu Lys Leu 
105 

Met Ser Ser Leu His Leu 
120 

Leu Lys Ala Lys Glu Tyr 
135 

Glu He Leu Arg Asn Phe 

150 
Arg Asn 
165 



Arg Ser Ser Asn Phe Gin 
15 

Arg Leu Glu Tyr Cys Leu 
30 

Glu He Lys Gin Leu Gin 
45 

He Tyr Glu Met Leu Gin 
60 

Ser Ser Thr Gly Trp Asn 
75 80 
Val Tyr His Gin He Asn 
95 

Glu Lys Glu Asp Phe Thr 
110 

Lys Arg Tyr Tyr Gly Arg 
125 

Ser His Cys Ala Trp Thr 
140 

Tyr Phe He Asn Arg Leu 
155 160 



<210> 493 

<211> 166 

<212> PRT 

55 <213> Homo sapiens 



<400> 493 

Met Ser Tyr Asn Leu Leu Gly Phe 
1 ' 5 

60 Cys Gin Lys Leu Leu Trp Gin Leu 
2 0 

Lys Asp Arg Met Asn Phe Asp He 

35 40 
Gin Phe Gin Lys Glu Asp Ala Ala 
65 50 55 



Leu Gin Arg Ser Ser Asn Phe Gin 

10 15 
Asn Gly Arg Leu Glu Tyr Cys Leu 
25 30 
Pro Glu Glu He Lys Gin Leu Gin 
45 

Leu Thr He Tyr Glu Met Leu Gin 
60 
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Asn 


lie 


Pne 


Ala 


lie 


Pne 


Arg 


r*~\ n 
bin 


Asp 


Ser 


Ser 


Ser 


l nr 


vjiy 


Trp 


Asn 




ob 










1 U 










/ D 










o u 




Glu 


Thr 


He 


TT- "I 

Val 


Glu 
85 


Asn 


Leu 


Leu 


Ala 


Asn 
90 


val 


Tyr 


til S 


Cjin 


lie 
95 


Asn 


O 


Cys 


Leu 


Lys 


Thr 
100 


Val 


Leu 


kjlU 




Lys 
105 


Leu 


blU 


Lys 


LilU 


Asp 
110 


rue 


i nr 




Arg 


Gly 


Lys 
115 


Leu 


Met 


Ser 


Ser 


Leu 
120 


His 


Leu 


Lys 


Arg 


Tyr 
125 


Tyr 


Gly 


Arg 


10 


He 


Leu 


His 


Tyr 


Leu 


Lys 


Ala 


Lys 


Glu 


Tyr 


Ser 


His 


Cys 


Ala 


Trp 


Thr 




130 










135 










140 












He 


Val 


Arg 


Val 


Glu 


He 
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<210> 494 
<211> 166 
<212> PRT 

<213> Homo sapiens 



<400> 494 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Cys Asn Phe Gin 

1 ~ 5 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
25 ~ 20 25 ~ 30 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
50 55 60 

30 Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
65 70 75 80 

Glu Thr lie Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

85 90 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
35 100 105 110 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

115 120 125 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
130 135 140 

40 He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 
145 150 155 160 

Thr Gly Tyr Leu Arg Asn 
165 

45 <210> 495 
<211> 166 
<212> PRT 

<213> Homo sapiens 
50 <400> 495 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

15 10 15 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 
20 25 30 

55 Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 
35 40 45 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 

50 55 60 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 
60 65 70 75 80 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Cys He Asn 

85 90 4 95 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 
100 105 110 

65 Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 
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<210> 500 
<211> 46 
65 <212> DNA 
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<213> Artificial Sequence 

<220> 

<223> primer reverse IFNA-E159H 
<400> 500 

aaggatcctc attccttact tcttaaactg tgttgcaagt ttgttg 

<210> 501 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer reverse IFNA-E159Q 
<400> 501 

aaggatcctc attccttact tcttaaactc tgttgcaagt ttgttg 
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